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GUNSHOT WOUNDS. 



Gunshot wounds consist of injuries from missiles pro- 
jected by the force of explosion. As the name implies, this 
class of wounds is ordinarily restricted to injuries resulting 
from fire-arms; but it should be remembered that wounds 
possessing the same leading characteristics may result from 
objects impelled by any sudden expansive force of sufficient 
violence. Injuries from stones, in the process of blasting 
rocks, or from fragments of close vessels burst asunder by 
the elastic power of steam, offer familiar examples of wounds 
of a like nature with those from gunshot. In the following 
article, however, gunshot wounds will be considered as they 
are met with in the operations of warfare. 

HISTORY. 

From the earliest time of the application of gunpowder to 
implements of war, down to the present day, the wounds in- 
flicted by its means have excited the most marked interest 
among surgeons; nor can this be wondered at, when the 
immensely superior energy of this agent in comparison with 
all the mechanical powers previously in use for hostile pur- 
poses, and the terrible nature of its effects on the human 
frame, are remembered. By its introduction the whole 
aspect of war was changed, in a great degree, by the dis- 
tance at which opposing forces were enabled to contend with 
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10 GUNSHOT WOUNDS. 

each other; just as, in our day, the nature of cattle seems 
destined to undergo another change from the increased 
range and precision of fire obtained through the general use 
of rifled weapons. But though the alterations now being 
made in the qualities of fire-arms are of the utmost import- 
ance to those whose business and especial study is the art of 
war, to the army surgeon the interest they excite is chiefly 
limited to the degree of injury and destruction inflicted by 
them as compared with weapons of a less perfect kind ; 
while to the surgeons employed at the time of the introduc- 
tion of gunpowder, the wounds were wholly new in their 
nature as well as degree. Recollecting the ignorance which 
then prevailed in all departments of science and art, it can 
excite no surprise that the new engines of war, with the 
flame and noise accompanying their discharge, were re- 
garded with superstitious terror; nor that surgeons for a 
long time found an explanation of the sloughing severity of 
the injuries they inflicted, and of their difficult cure, in the 
poisonous nature of gunpowder, or of the projectiles which 
had been acted upon by it, or in the burning effects of these 
latter from heat acquired in their rapid flight through the 
air. Unfortunately, these erroneous views did not end with 
the theories from which they started, but led to treatment 
which only aggravated the evils inflicted by the new weapons, 
and interrupted the progress of the healing action, which 
nature would otherwise have established. The wound being 
regarded as a poisoned wound, it was only by a long and 
tedious process of suppuration that the poison could be 
hoped to be got rid of from the surface, and prevented from 
entering the system of the patient. The irritative fever, the 
wasting and emaciation, and all the other results of the pro- 
tracted cure of the injury were so many evidences of the 
indirect effect of the poison working in the frame ; just as 
the constitutional shock at the time of the wound, the loss 
of vitality along the surface in the track of a small projec- 
tile, or of the tissues laid bare by the passage of the cannon- 
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ball were regarded as evidences of its direct influence. On 
looking back at the works of successive writers on this class 
of injuries, the reader is surprised that the improvement in 
their treatment has been so gradual and slow; and cannot 
fail to observe that the chief impediment to a more rapid 
amelioration of the system pursued has been the prevailing 
idea of the necessity of delaying the tendency of nature to 
close the wound, in order that the supposed poison might 
be eliminated from the constitution. The openings of en- 
trance and exit and track of the ball were incised; the 
wound dilated by tents or other means, and terebinthinates, 
or even boiling oil, poured into it; irritating compounds 
and ointments applied where superficial dressings were prac- 
ticable ; and it was only after the wound was considered to 
be fully purged of its venom and foul humors by the exten- 
sive suppurative action thus kept up, that cicatrization was 
permitted to be established. 

It required long years of observation in many conflicts, 
and the exercise of much industry, not to mention moral 
courage in opposing authorized custom and prejudice, before 
a simpler and more rational mode of practice was followed. 
It is satisfactory to know that though Continental surgeons 
have written more voluminously on the subject of gunshot 
wounds, the older English military surgeons and writers 
stand forth conspicuously in leading the way to a more 
practical knowledge of their nature and proper treatment. 

Although, however, much that was erroneous was re- 
moved by the earlier surgeons, the light of science can hardly 
be said to have penetrated this important province of mili- 
tary surgery until the great and last work of John Hunter, 
on the Blood, Inflammation, and Gunshot Wounds, was pub- 
lished in 1794. This distinguished philosopher filled some 
of the highest positions in the British service, having been 
appointed in 1776 Surgeon Extraordinary to the Army, in 
1786 Deputy Surgeon-General, and subsequently Surgeon- 
General; but he only served abroad about three years, and 
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then only had the opportunity of seeing active service as 
staff-surgeon in the expedition to Belleisle. Had the field 
of his practical observation been more extensive, there can 
be no doubt that his zealous and scientific mind would have 
turned the advantage to the most valuable results for hu- 
manity. The physiological principles which he enunciated, 
based on extensive study and observation in civil life, cannot 
be controverted ; but their practical application, so far as 
regards the treatment of gunshot wounds, has been greatly 
modified since his treatise on the subject was published. 
There cannot be a better illustration of the special position 
in which this department of military surgery is placed, from 
the peculiar circumstances under which it is practiced, than 
the fact that, though men of the highest mental attainments 
have discussed the subject of gunshot wounds, we are never- 
theless indebted to practical experience in military campaigns 
for every improvement, some few of recent date excepted, 
that has occurred in their treatment. Thus John Hunter 
was led to advocate very strongly the delay of amputation, 
after severe gunshot wounds, for weeks, that the patient's 
constitution might accommodate itself to the injury ; while 
more extended observation has demonstrated that such sec- 
ondary amputations arc more fatal than those which are 
performed shortly after the infliction of the wounds leading 
to them — the advantage of the patient thus coinciding with 
what must very constantly happen to be a practice of neces- 
sity in the field. Mr. Guthrie remarks, in his Commentaries 
on the Surgery of the Peninsular War, between 1808 and 
1815, that the surgical principles and the practice which 
prevailed at the commencement of the war were superseded 
on almost all important points at its conclusion ; and he 
quotes a remark of Sir Astley Cooper to the effect that the 
art of surgery received from the practical experience of that 
war an impulse and improvement unknown to it before. 

The still more recent military operations in Algeria, in 
Sleswick-Holstein, in the Crimea, and in India have afforded 
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the opportunity of testing practically the applicability to 
army practice of some of the great improvements which 
have been accomplished in the civil practice of surgery in 
Europe since the termination of the war in 1815. Among 
these may be particularly enumerated the avoidance of 
amputation of limbs by recourse to excision of joints; re- 
sections of injured portions of the shafts of long bones; 
mitigated amputations, by removal only of those terminal 
portions of the extremities which had been destroyed by the 
original injury; and the practice generally of what has been 
styled conservative surgery. In these wars, too, the value 
of chloroform as an anesthetic agent in military surgery lias 
been fully established. They have also especially illustrated 
the influence of various states of health and climates on the 
results of gunshot wounds. All the anticipations which 
were held out at the commencement of some of these cam- 
paigns have not been realized, but still they have added 
much valuable information and many improvements to mil- 
itary surgery. 

The alterations made during the last five or six years in 
the arms of a great proportion of the troops of the leading 
powers of Europe, and which will, no doubt, be extended to 
all soldiers in regular armies — namely, the transformation of 
muskets into "amies de precision" with rifled barrels and 
graduated aims — have led to changes in the severity and 
almost in the nature of gunshot wounds from small balls; 
and the consideration of these changes requires the especial 
attention of army surgeons. The effects of the new rifle- 
balls were widely witnessed during a portion of the period 
of the Crimean war. The campaign just concluded in Italy 
will probably produce additional practical observations from 
the Continental surgeons engaged in it. The fearful pro- 
portion of killed and wounded — greater than in any former 
experience — will have shown the effects not only of rifled 
muskets, but of rifled cannon also; and in the French forces 
engaged an opportunity will have been afforded of institu- 
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14 GUNSHOT WOUNDS. 

ting a comparison of the results of their treatment under 
circumstances of bodily health and hospital accommodation 
very different from those of the French army in the Crimea. 
It may be hoped that the experience thus gained will ad- 
vance the knowledge of gunshot wounds and their treatment 
a still further stride toward accuracy. 

In England, one valuable result which emanated from the 
late war with Russia was the regular collection and arrange- 
ment, under government authority for the first time, of the 
observations and practice of the medical officers employed 
in the campaign. The value to science of such systematized 
historical records, if fairly and fully developed, can scarcely 
be overrated ; and it is to be hoped that henceforth a similar 
course will be always adopted whenever the country may 
become involved in war. 

VARIETIES OF GUNSHOT WOUNDS. 

Gunshot wounds are modified in their nature by the form 
and kind of missile, by the degree of force with which it is 
propelled, and by the seat of injury. They are, in addition, 
affected by the circumstances in which the soldier happens 
to be placed, and by the state of his health when the injury 
is received. 

Form and nature of missile. — The projectiles used in 
warfare of the present day are cannon and musket shot, 
shells of various kinds, hand grenades of iron or thick glass, 
case-shot, slugs, and other minor varieties of such missiles. 
These arc the ordinary instruments of direct gunshot wounds 
in warfare; but, in addition, there are numerous sources of 
indirect wounds, resulting from the discharge of cannon and 
musketry. These are stones, or other hard substances, struck 
from parapets or from the surface of the ground by cannon- 
shot; splinters of wood from platforms and framework, or 
of iron from gun-carriages ; fragments of bone from wounded 
comrades, or articles in their possession ; and any other mis- 
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cellaneous objects which may happen to come into contact 
with the solid ball or shell in its course. 

The objects above enumerated present several varieties of 
forms. The chief are — 1st, spherical, as cannon-balls, grape, 
musket-shot, and shells; 2d, cylindro-conoidal, as balls be- 
longing to rifled cannon and rifled muskets; 3d, irregular, 
but generally bounded by linear and jagged edges, as frag- 
ments of shells and splinters. 

A gunshot wound, whether received from a direct or indi- 
rect projectile, may be complicated by the entrance of extra- 
neous bodies of various kinds, most commonly portions of the 
cloth or buttons of the dress worn by the person wounded. 
Such foreign substances, though not of themselves causing 
the wound, often have a special bearing on the progress of 
its cure. 

Not only the form of outline, but the weight, and in some 
instances the matter of which the missile is composed, influ- 
ence the nature of gunshot wounds. In the largest kinds of 
balls, such as are projected from field-pieces or guns of po- 
sition, the form offers little subject for consideration to the 
surgeon. So long as there is momentum enough to carry 
forward the mass of iron of which these missiles are com- 
posed, so long will their weight be the most important in- 
gredient in the production of the wounds inflicted by them. 
"Whether the shot come as a solid cone or bolt from one of 
the new guns or as a round ball from an ordinary cannon, 
the injury will be equally destructive to life or limb. The 
same remark is applicable to the heavier forms of shell, be- 
fore explosion. The only difference surgeons may look for 
from the use of cylindro-conoidal balls, or Whitworth bolts 
applied to cannon, should they become general, independent 
of increase in the number of direct wounds from greater 
power and precision of fire, will be the less number of indi- 
rect injuries likely to result from their action, as they neither 
ricochet nor roll as "spent balls" in the manner that spherical 
shot are accustomed to do. 
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Grape-shot, canister, and spherical case, on striking Cul- 
lectively — that is, before they have spread — as sometimes 
happens in assaulting or in accidental close proximity to 
guns in the field, produce the same kinds of injuries as can- 
non-shot, but individually resemble musket-shot in their 
effects. Wounds from grape-shot are always of a grave 
character, not only from the extent of the flesh wound, but 
also because, from their large diameter and weight, the 
nerves and vessels of the part struck are less likely to escape 
injury, if not destruction, than in wounds from the smaller 
shot projected in canister or spherical case. 

With regard to musket-shot, the form presents several 
features for the consideration of the military surgeon. In 
discussing the subject, however, it must not be omitted to be 
borne in mind that we have no experience of the effects of 
round musket-balls propelled with the same amount of force 
as recent improvements in fire-arms have given to balls fur- 
nished with a conical vertex; although, in the old, two- 
grooved rifle, with its belted round ball, a momentum was 
procured far exceeding that of the common smooth-bore 
musket. The change in form from the round to the pro- 
longed cylindro-conoidal ball seems to derive its chief im- 
portance in surgery from the conical end possessing the 
mechanical characteristic of a wedge, while the former acted 
simply as an obtuse body. From this quality the power of 
penetration of conical bullets is greater, independent of the 
increased momentum communicated to them by the construc- 
tion of the weapons from which they are discharged. Thus, 
supposing one of the old musket-bullets to strike a limb at 
80 yards, and an Enfield rifle conical bullet of the same 
weight at 800 yards, the rate of velocity being similar in 
each case, the injury from the latter may be expected to be 
considerably greater than that from the former, on account 
of its shape. The wedge-like quality of the conical bullet 
is rendered particularly obvious on its being driven into the 
shafts of the long bones of the extremities. The solid, os- 
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seous texture of which the cylindrical portion of these bones 
is composed is split up into fragments, having mainly a di- 
rection parallel with the central cavity; and fissures not 
un frequently extend from the seat of injury to their termi- 
nations in the joints, of which they form component parts. 
Such results were scarcely ever noticed from the impulse of 
round halls. The bone might be comminuted, but the frag- 
ments were of a more cuboid shape, and the long Assuring 
did not occur. It has been stated that the screw motion 
impressed on the ball by the rifling of the musket contributes 
to its increased power of injury on bone; but its shape, com- 
bined with its momentum, seem sufficient to explain the se- 
verity of its effects above those of the round bullet. Another 
result of the tapering form of the conical bullet is that it is 
less exposed, in its course through soft parts of the body, to 
opposition from tendons and other long and clastic struc- 
tures, so frequently noticed to stay the progress of spherical 
shot. If not dividing them by direct impingement, it read- 
ily turns them aside ; and it is partly due to this pointed 
shape, therefore, as well as to increased force, that, as will 
be noticed hereafter, the lodgment of balls is now so rare in 
comparison with the experience of former wars. 

Much has been written on the comparative surgical effects 
of bullets of various weights and sizes ; but these qualities 
do not, on consideration, excite so much practical interest in 
the mind of the surgeon as it might at first appear they are 
calculated to do. Some very heavy bullets were used by 
the Russians in the defense of Sebastopol, nearly one-third 
heavier than any employed by the troops opposed to them. 
Such bullets, if of like form and density, and propelled with 
equal velocity, would obviously inflict injuries— especially 
against osseous structures, which offer great resistance— wider 
in proportion to their greater size and momentum ; but, in 
respect to simple flesh wounds, the increased size of the 
wound left by the larger ball would make little difference in 
the Tavity of the wound, or the time required for its cure, 
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18 GUNSHOT WOUNDS. 

while the escape of foreign substances, which it might hap- 
pen to carry with it, would be facilitated by the freer means 
of exit and increased discharge from the surface. Mr. Guth- 
rie mentions that, having had a wide field for observation in 
the effects of the heavy British musket-ball, sixteen to the 
pound, on the French wounded, he did not think them more 
mischievous in their results than the French musket-balls, 
twenty to the pound, on the English soldiers ; while the ad- 
vantages of carrying a lighter musket and greater number 
of rounds of ammunition were on the side of our adversaries. 
It is understood that in warfare the object is not so much to 
destroy life as to disable antagonists, and the smaller size 
has been supposed to be fully equal to this object by the 
British military authorities of the present day; for in the 
weapon most recently given to the troops, the Enfield rifle, 
the weight of the ball has been reduced two drachms and a 
half below that of the ball with the Minie, previously in use. 
After all, within the moderate limits which must be preserved 
to suit the circumstances of infantry soldiers, the form and 
velocity of musket-balls must be the qualities of interest to 
the surgeon in connection with the wounds inflicted by them, 
rather than their weight or size, as with projectiles from 
guns of large calibre. 

Double bullets, linked together by a spiral coil of wire, 
something after the manner of chain cannon-shot, were in- 
troduced by the Russians during the war in the Crimea. 
Specimens of these bullets were found about the works around 
Sebastopol, but no injuries received from them have been re- 
corded ; although, after the discovery, peculiarities in the 
characters of some wounds, which had not previously been 
satisfactorily accounted for, were supposed to have probably 
resulted from them. It seems likely, however, that, when 
discharged, the divergent forces impressed on the two bullets 
were sufficiently great to break apart the connecting wire, 
which was of very slender diameter, before they came into 
contact with the troops against whom they were directed. 
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Dr. Scrive, in his History of the Eastern Campaign, men- 
tions also that incendiary balls were employed by the Rus- 
sians. They consisted of a small cylinder of copper con- 
taining a detonating composition, and made up into the form 
of an ordinary cartridge, so as to be discharged from a mus- 
ket. On hitting its object, the projectile burst with violence. 
These balls were not known till after the conclusion of the 
siege ; and it was only then, M. Scrive remarks, that a key 
was obtained to some wounds of a frightful character which 
could not be accounted for by the action of ordinary bullets 
or fragments of shell. No similar observation is recorded 
in the British surgical history of the war. 

Wounds caused indirectly by stones from parapets, splin- 
ters of iron or wood, and by fragments of shells are very 
varied in character and severity. They derive their import- 
ance chiefly from the extent of surface usually lacerated, and 
destroyed. Unless they happen to have penetrated or torn 
away largely the coverings of vital parts of the body, they 
are often less grave, though to the sight more fearful, than 
injuries of less alarming appearance from direct projectiles. 
In missiles of this secondary kind, the amount of resistance 
offered to their displacement proportionably diminishes the 
impetus with which they strike. In like manner, the pow- 
erful opposition of the hollow iron shell to the force of the 
bursting charge within, as well as the shape of the portions 
into which it is usually rent asunder, combine to cause the 
momentum of each fragment at starting to be much less, and 
this momentum to be more rapidly retarded during its flight 
through the air, than happens in ordinary missiles of direct 
explosion. The constitutional shock, in these injuries, is 
consequently, as a general rule, less than in direct gunshot 
wounds. Occasionally simple fractures happen from indirect 
missiles ; from direct, they are almost necessarily compound. 
Although there may be no communication with an external 
wound, however, there is often great comminution of the 
bone in these accidents. The laceration and bruising of the 
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soft parts are frequently rendered more dangerous from in- 
direct projectiles in consequence of large vessels or nerves 
being implicated in the injuries, leading more often to pri- 
mary hemorrhage and subsequent sloughing of wider tracts 
than in wounds from direct projectiles of corresponding size. 
Such sloughing may lead to a fracture of bone becoming 
compound which was at first simple. Fragments of shells 
sometimes wound by falling after having been projected up- 
ward in the air. These do not generally produce such seri- 
ous injuries as fragments striking at once from the exploded 
shell ; not that the force is different, but because the parts 
chiefly exposed — the shoulders, back, etc. — are more protected 
from injury, and offer less resistance, from relative form and 
position, than do the abdomen, loins, and other parts of the 
body, which usually meet the fragments shot upward when 
the shell explodes on the ground. 

Degree of Velocity. — The velocity of motion of different 
projectiles is an important ingredient in the consideration of 
the several wounds produced by them. The rates of motion 
imparted to missiles by the fire-arms of early times were 
probably, from the imperfect construction of the weapons, 
defective quality of gunpowder, and other circumstances, as 
inferior to those of the musket lately in use as the velocity of 
musket-balls was to that of the conical bullets of the rifles 
in present use. In a table showing the velocities of certain 
moving bodies, published in 1851, the common musket-bullet 
is set down as moving at the rate of 850 miles per hour, the 
rifle-ball of that time at 1000, the 24-lb. cannon-ball at 1G00 
miles per hour. But the musket-ball then could not be de- 
pended on to hit an object beyond 80 yards, the rifle 200 to 
250 yards ; while the present Enfield rifle is sighted to 900 
yards, and the short Enfield to 1100 yards. The effects of 
different rates of velocity on wounds arc seen in the varia- 
tions which occur in proportion to the distance which the 
missile has traveled before inflicting the injury. A cannon- 
ball which, with but slight velocity of motion added to its 
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weight, would knock a man over, at ordinary speed will carry 
away a limb without disturbing the general equilibrium of 
the body. A musket-ball that would be arrested half way 
through a limb is now replaced by a ball which, at like dis- 
tance from the point of discharge, will pass through several 
bodies in succession. 

The increased velocity, or, in other words, greater force, 
of modern projectiles exhibits its effects in two directions — 
locally, by the greater destruction of the tissues in the track 
of the projectile; and constitutionally, by greater disturbance 
in the nerve-force of the whole system. The component 
parts of that portion of the organized fabric through which 
a bullet, travelling at the rate of several miles per minute, 
cleaves its way are inevitably deprived of their vitality. In- 
stances are quoted by authors, of gunshot wounds having 
healed by simple adhesion ; but such examples are not met 
with from rifle-bullets retaining their original form. More- 
over, when considering the course taken by balls in the body, 
it will have to be shown that the velocity imparted to projec- 
tiles from modern weapons has led to another change in gun- 
shot wounds. The great power of resistance so often before 
exhibited by the yielding elastic tissue of the skin, by tendi- 
nous and other structures, is no longer of avail against pro- 
jectiles from modern fire-arms at their usual rates of speed. 

The splitting and destructive effects of conical balls on 
the shafts of the long bones of the extremities have already 
been mentioned when referring to the peculiarities of their 
shape. But, together with form, the amount of momentum 
is a necessary ingredient in estimating this result. The old 
round balls— partly from their form, but also from the im- 
perfect mechanism of the firelocks from which they were dis- 
charged, and consequent minor degree of velocity imparted 
to them— on striking bones, would simply be turned away 
from the direct line, or, failing this, would knock out a por- 
tion of the shaft without further fracture, or, having perfo- 
rated on one side, remain in the cancellated structure, or be 
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simply flattened without penetrating. It seems not unlikely, 
also, that the modern conical bullets are denser, from the cir- 
cumstance of their manufacture by mechanical pressure, than 
bullets, such as arc still used in some places, cast in moulds. 
The influence of density with respect to power of penetra- 
tion is very great. In the two most perfect of modem Eng- 
lish rifles, the Enfield and the Whitworth, the projectiles and 
charges being of the same weight, when lead is used, the pen- 
etration at 800 yards is one-third greater with the Whitworth 
than the Enfield; but if a less yielding projectile is used, (as 
when the lead is mixed with tin,) its penetration is as 17 to 
4 at 800 yards. Whether this cause operates or not, the fact 
is certain that conical balls in action exhibit almost invaria- 
bly an overpowering force over all the structures, bone in- 
cluded, with which they come into contact in the human body, 
and are rarely met with flattened, or so much altered in 
form as bullets not unfrequently were formerly under like 
circumstances. 

Number of wounds in battle. — The increased velocity 
of modern projectiles, together with the more rectilinear path 
in which they move, causes a greater number of wounds in 
modern warfare. The difference which has existed in the 
proportion of wounded to shots discharged in recent en- 
gagements, compared with the experience of former wars, is 
most marked. It is well known that from expansion of the 
bore of the musket in use a few years since, and consequent 
increase in the difference between its diameter and that of 
the bullet, after a few rounds of fire musket-balls rolled out 
in numerous instances in the act of elevation of the musket 
previous to discharge. Now every shot is propelled to a 
great distance, and with force sufficient, if brought into col- 
lision early in its flight, to penetrate and wound several per- 
sons. Colonel Wilford, Chief Instructor at the Government 
School of Musketry, stated publicly in a recent lecture the 
fact that 80,000 rounds of ball-cartridge were fired from the 
old musket in one day in Caffraria, and only 25 Caffres were 
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known to be hit; while at Cawnpore, one company of sol- 
diers, armed with the Enfield rifle, brought down 69 out of 
a body of horsemen by whom they were attacked, at one dis- 
charge. At the battle of* Salamanca, only one ball in 3000 
fired by the British took effect. Another result is, that we 
may now expect to meet more frequently the occurrence of 
several bullet-wounds in the same individual. It is men- 
tioned that, among the wounded from Solferino, it was not 
uncommon to see several wounds of different origins in one 
body; and M. Appia mentions a case, in one of the hospi- 
tals at Brescia, where a soldier had been struck at the same 
time by lour balls. These circumstauees become important 
in estimating the amount of surgical attendance that is re- 
quired in modern engagements. At the battle of .Solferino, 
just referred to, some returns show that, in twenty-four hours, 
11,500 French, 5300 Sardinians, and 21,000 Austrians were 
laid hors de combat. The surgeons had no time to attend 
to the first necessities of a great proportion of the wounded. 
A multitude of those unfortunates were hastily conveyed to 
the little village of Castiglione, and had to wait hours, many 
even days, before their wounds could be dressed. To relieve 
thirst, and apply wet compresses of linen to case the pain of 
the wounds, by calling into service the people of the neigh- 
borhood, was as much as could be done to a great number 
for the first day or two, on account of the vast number of 
wounds inflicted by the new weapons. At Brescia, within 
a short time after this battle, 15,000 wounded were congre- 
gated in thirty-eight fixed and temporary hospitals. From 
the actions in Flanders on the 16th, 17th, and 18th of June, 
1815, including the battles of Quatre Bras and Waterloo, the 
returns show the number of wounded, not including those 
killed in action, in the Duke of Wellington's army, to have 
been rather more than 8000. In the whole Crimean cam- 
paign, the total number of British wounded amounted to 
I 1,361, exclusive of men killed in action. 
Spent balls. — In connection with degree of velocity, the 
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subject of what arc called "spent balls" naturally occurs. 
Alter a cannon-ball has ceased to pursue its course through 
the air or to proceed by ricochet, it not unfrequently travels to 
a considerable distance, rolling along the surface of the ground. 
When its rate of movement is not much faster than that at 
which a man can walk, and when to all appearance it might 
be stopped by the pressure of the foot as readily as a cricket- 
ball, it yet possesses the power of inflicting serious injury on 
such an attempt being put into execution. This power is 
easily understood if the amount of force is remembered which 
must still be inherent in the cannon-ball for it to overcome 
the inertia of its own mass, and the resistance to which it is 
exposed in passing over the ground on which it is rolling. 
It is this force, multiplied by the weight of the ball, which 
gives it the destructive power. If this ball is brought into 
collision with the foot of a person, such destruction ensues 
as generally to necessitate amputation. Should it impinge 
on other parts of the body, as in the instance of a man lying 
on the ground, it may cause mortal injury to internal organs, 
and that without exhibiting external evidence of the amount 
of injury it has inflicted. So, also, though powerless to carry 
away a limb, it may cause comminuted fractures of bones and 
extensive contusions of the softer structures. 

Lodgment of balls. — Low rate of velocity leads to mus- 
ket and other balls lodging in various parts of the body. 
When the smooth-bore musket was in common use, lodgment 
of balls was of frequent occurrence. In the first place, from 
absence of sufficient initial velocity to effect its passage out 
of the body, and, secondly, from its liability to be diverted 
from a direct line, a round ball might be arrested in its 
progress at any distance from its point of entrance. Conical 
balls lodge when their velocity has become nearly expended 
before entering the body ; or, from peculiarity in the 
posture of the person wounded, a ball, having had force 
enough to traverse a limb, may afterward enter into another 
part of the body and lodge. A ball may reach a part so 
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deep in the muscles of the back, for example, or be so far 
removed from the aperture of entrance, as to elude all at- 
tempts on the part of the surgeon, at the time of examina- 
tion of the wound, to discover its retreat. Or it ma}' have 
icached some position from which the surgeon fears to take 
the necessary steps for its extrication, judging the additional 
injury that would thus he inflicted more mischievous than 
the probable effects of allowing the ball to remain lodged. 

(Jneitracted halls lead to consequences varying according 
to the site of lodgment and state of constitution of the pa- 
th nt. If the ball have become fixed in the body of a mus- 
cle, or in its cellular connections, adhesive inflammation may 
be established around it, and in time a dense sac be thus 
formed, in which the ball may remain without causing any, 
or but very slight, inconvenience. M. Bandens asserts that 
a cellular envelope is of very early formation around balls 
lodged in muscular tissues. Although thus encysted, a ball 
may press upon nerves, and give rise to pain and much un- 
easiness, or may he so situated as to embarrass the person 
in certain movements of the body. Foreign bodies not uii- 
frequentlv change the position of their first lodgment, under 
the effect of gravitation or the impulse of muscular actions. 
The following instance, which occurred to Staff-Surgeon 
Dr. Daniell, illustrates the distance to which a lodged hall 
may travel before finding its exit : — In the disastrous affair of 
Malageah, on the west coast of Africa, fought in May, 1855, 
between detachments of the AVest India regiments and the 
Moriah chiefs, a man was wounded just below the spine of 
the scapula by a shot tired down from an elevation. The 
aperture was small, no hall could be traced, and the wound 
healed up rapidly. Six months afterward the man attended 
hospital, complaining of inability to march and pain about 
one of his ankles. A red, painful swelling and abscess formed 
over the inner malleolus, disease of bone was suspected, when 
examination led to the discovery of a small iron ball, of 
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irregular shape, which was removed. No pain or irritation 
had existed between the shoulder and the foot. "When 
lodged in the lower extremities, balls sometimes form lor 
themselves canal-shaped cysts, along which they can be moved 
freely on pressure. When, however, the health or other cir- 
cumstances of the patient are not favorable, the lodgment of 
a ball with a smooth surface, like missiles of a more angular 
and irregular shape, may excite inflammation and constitu- 
tional disturbance of a very troublesome kind, and keep up a 
profuse suppurating discharge along the track of the wound, 
or perhaps lead to abscesses burrowing in other directions. 
Balls have been known to lodge in bones, without their po- 
sitions having been suspected or inconvenience excited by 
their presence. On the other hand, balls similarly impacted 
have given rise to disease, and in some bones, as those of 
the pelvis, have produced such constitutional irritation as to 
lead to a fatal termination. Balls lodging in the circum- 
scribed cavities of the body or their contained viscera require 
notice elsewhere. 

Grape-shot, and even balls of larger size from field guns, 
occasionally lodge. The large, gaping wounds inflicted by 
such missiles usually render the detection of their lodgment 
and position very easy; but still remarkable instances have 
occurred where the presence of bodies of this nature of very 
large size has been overlooked. Mr. Guthrie's experience 
of the war in the Peninsula led him to record that "it was 
by no means uncommon for such missiles as a grape-shot to 
lodge wholly unknown to the patient, and to be discovered 
by the surgeon at a subsequent period, when much time had 
been lost and misery endured." The same distinguished 
surgeon mentions a case where a ball weighing eight pounds 
was not discovered till the operation of amputating the thigh 
in which it had lodged was being performed. Baron Larrey 
describes a similar case : An artilleryman had his femur 
fractured by a ball, which, according to the man's description, 
had afterward struck another artilleryman by his side. On 
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being brought to hospital, no one doubted that the ball, after 
fracturing the limb, had glanced off; but on amputating, the 
ball, weighing five pounds, was found in the hollow of the 
thigh toward the groin. The wound of entrance was on the 
outside of the thigh; and the ball had not only fractured, but 
had turned round, the bone. M. Armand, surgeon attached 
to the French Imperial Guard, has related the case of a soldier 
who was brought to the ambulance, after the taking of the 
Mamelon Vert, in the Crimea, with his left thigh wounded; 
one opening, such as might be made by a large musket-ball, 
was found on the outside of the thigh. There was no second 
opening. On examination, a swelling was detected in the 
popliteal space, without any external mark of injury nor 
much pain on pressure. It was concluded to be the ball; 
and, on incising, an enormous grape-shot was found. It had 
turned round the femur without breaking it. M. Armand 
writes that the appearance of the wound alone would have 
led to the supposition that the ball had not lodged, and no 
one would have suspected that such a thing as a grape-shot 
had been the cause of it. In the British Surgical History of 
tin' Crimean War the case of a soldier of the 1st Royals, who 
was wounded in the face by a grape-shot weighing 1 lb. 2 02., 
is recorded. The ball lodged at the back of the pharynx, 
and escaped observation for three weeks. Were it not for 
experience of many such instances, it would be deemed al- 
most impossible that foreign substances of such size and 
weight could remain in the body without the knowledge of 
the patient, if not discovered by the surgeon. Even with so 
large a missile as a grape-shot, a surgeon should not be con- 
tented with examining merely by the wound, wide as it 
usually is, in case lodgment is suspected; it may travel in a 
direction which may cause its discovery to be very difficult 
by that track. An officer of the 19th Regiment was struck 
during the assault on the Redan, on September the 8th, by 
two grape-shot, at the back of the chest, They entered 
close to the spine. One of these balls lodged in the inner 
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part of the right arm, below the axilla, whence the writer 
excised it. 

Penetrating fragments of shells, if projected edgeways, 
almost invariably lodge. In these cases, the appearance of 
the wound seldom indicates to the observer the true size of* 
the body which has caused the injury. At an early period 
of the battle of the Alma, a piece of shell, about four pounds 
in weight, lodged in the buttock of a soldier of the 1'Mk 
Regiment ; and, to extract it, an incision had to be made 
nearly equal in extent to the length of the original wound. 
In this instance the concave aspect of the fragment — evi- 
dently, by the nature of the curve and thickness, a portion 
of a very large shell — had adapted itself to the parts lying 
beneath, while its convex surface so agreed with the natural 
roundness of the parts above, that it would have been im- 
possible to have arrived at a knowledge of its lodgment, 
from any change in the external appearance of the parts. 
Examination by the wound alone gave decided information 
on the question. Such fragments become very firmly im- 
pacted among the fibres of the tissues in which they lodge, 
and the effused blood fills up inequalities, and rounds off 
edges that might otherwise show themselves prominently; 
so that, without due care, their presence is not unlikely to 
be overlooked at first examination. Dr. Macleod, of Glas- 
gow, mentions that he saw a case at Scutari, in which a 
piece of shell weighing nearly three pounds was extracted 
from the hip of a man wounded at the Alma, which had 
been overlooked for a couple of months, and to which but a 
small opening led.* But bodies of still more irregular form 
may lodge in this region, and escape notice. A soldier in 
a battery in the Crimea was wounded, during a heavy artil- 
lery fire, in the left hip. A twelvemonth afterward he was 
in the General Hospital at Chichester, with a narrow sinus, 
which allowed a probe to pass deeply among the gluteal 

* Notes on the Surgery of the Crimean War, p. 104, J. B. Lippin- 
cott & Co.'s edition. 
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muscles. On cutting down in the direction indicated, a 
piece of stone was extracted, upwards of four ounces in 
weight. This man had passed through several hospitals 
before his arrival at Chichester. 

Bullets scattered from canister or spherical case not un- 
frequently lodge; apparently in consequence of the direct 
velocity received from the primary discharge being dis- 
turbed, and lessened by the force of the secondary explosion 
of the case in which they were contained. 

A small layer of metal, like a portion of one of the coats 
of an onion, occasionally becomes detached from a leaden 
bullet, and lodges. The writer was once applied to by a 
discharged soldier, suffering from some troublesome granu- 
lations at the bottom of the left orbit. The globe of the 
eye had been destroyed nearly two years before by a musket- 
hall shot from above, which, after traversing the orbit, had 
descended, and was excised from the right side of the neck. 
On examining the granulations by a probe, the point came 
into contact with a hard substance, which further examina- 
tion showed to be a small projecting point of lead. It 
proved to be a scale from the bullet which had caused the 
original wound, being equal in length to half its circumfer- 
ence, and in width, at the broadest part, about a third of 
the same dimensions. It retained the curved form of the 
bullet from which it had been detached. The following case 
shows that similar sections may be separated from cylindro- 
oonical as well as from round bullets. An officer of the 41st 
Regiment was struck in the Crimea by a conical bullet, 
which destroyed the forearm in such a manner as to necessi- 
tate amputation below the elbow. Secondary hemorrhage 
occurred on the eleventh day, and on the following day the 
stump was opened and examined. " While searching for 
the bleeding vessel, a slice of the bullet, about the size of a 
worn sixpence, was found deeply imbedded iu the muscle." 
In the case of a soldier of the 19th Regiment, who was 
wounded before Sebastopol in the loin by a conical bullet, 

8« 
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which was discharged per anuin, and who died in (iny's 
Hospital of albuminuria, nearly four years afterward, a small 
scale of lead from the bullet was found at tbe post-mortem 
examination fixed in the spleen. Strange to say, in this in- 
stance the lodgment did not appear to have excited any 
inflammatory action or mischief. 

Lodgment of small foreign bodies, angular pieces of metal, 
as slugs, nails, and others, and of soft textures, as shreds of 
linen or woolen cloth, often give rise to much inconvenience. 
The track of a musket-ball may be prevented from heal- 
ing, and a troublesome sinus formed, by such small fibers of 
cloth as would hardly attract notice if within means of ob- 
servation. Although a wound be closed, and apparently 
healed, if any shreds of cloth remain, it will probably open 
from time to time, when small fibers may be noticed in the 
discharge ; and this will continue until the whole is thus got 
rid of. The probability of cloth entering a wound with the 
conical ball is not so great as it was with the spherical ball, 
which not unfrequently tore out a little cap, as it were, of 
cloth in its passage. This is another result of its shape and 
velocity. John Hunter and others make mention of circular 
pieces of the skin being cut out by bullets, and then lodging, 
and acting as foreign bodies in the wounds. 

When the Mini6-ball, with the iron cup at its base, was 
first brought into use, surgeons anticipated that the addition 
of the iron cup would complicate the ill effects of the wounds 
inflicted by it. It does not appear that this has proved to 
be the case. The iron is usually so far driven into the lead 
by the force of the exploded gunpowder, and so firmly fixed 
by the alteration in shape and pressure of the lower part of 
the ball, that it but rarely becomes detached so as to form a 
separate lodgment. 

Gravel and small stones struck up by shells at the time of 
their explosion, or by shot ricochetting against the ground 
often lodge, and give much trouble in their extraction, espe- 
cially about the face. In the assault of Sebastopol, at the 
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Great Redan, the attacking parties in their approach, the 
ground being rocky and having been much broken up by 
shell explosions, were particularly exposed to such injuries; 
and in several instances men were placed /tors de combat by 
dual and small fragments of stone thus projected, though the 
injuries were not of a permanently serious character. One 
case is recorded where both eyes were penetrated and totally 
destroyed by gravel thrown up by a shell explosion. 

Foreign substances derived from persons standing near a 
wounded man, sometimes fragments of the bodies of other 
wounded men, have been already named as occasionally lodg- 
ing. In a severe injury to the face, which occurred in a 
man of the 1st brigade of the Light Division, in the Crimea, 
the surgeon was at first puzzled by the strange displacement 
of a part of the upper jaw. After closer examination, and 
obtaining a clearer view by the removal of clot, it was found 
that a piece of the jaw of another man, whose head had been 
smashed by a round shot by his side in the battery, had been 
driven into the palate, and was there impacted. Among 
other cases recorded in the Surgical History of the Crimean 
War, is one of a double tooth of a comrade having been 
found imbedded in the globe of the eye; and another, where 
a portion of a comrade's skull was removed from between 
the eyelids of a soldier. In such injuries as these, where 
one of two men standing side by side is wounded by a por- 
tion of the body of his neighbor, the fragment striking is 
usually detached from a corresponding region with that 
struck. The late Mr. Guthrie extracted from the thigh of 
a Hanoverian soldier, on the third day after his admission 
into hospital, two five-franc pieces and a copper coin. The 
man had had no money about him previously to the injury, 
nor pocket to contain any. The coins had been carried from 
the pocket of a neighbor, who stood before him in the ranks, 
and who had been hit by the same grape-shot. These coins, 
flattened out and jammed together by the force of the shot, 
are in the museum at Fort Pitt. Similar examples might 
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be multiplied; but sufficient have been mentioned to show 

tbe necessity of careful examination in warfare, not only for 
direct missiles which may effect lodgment in the body, but 

for many other foreign substances which may be forced in by 
their agency. 

Internal wounds without external marks. — Among tbe 
wide variety of injuries from gunshot, there have not un- 
frequently been noticed cases in which serious internal 
mischief has been inflicted, without any external marks of 
violence to indicate its having resulted from the stroke of a 
projectile. An important viscus of the abdomen has been 
ruptured, yet no bruising of the parietes observable ; symp- 
toms of cerebral concussion have shown themselves, yet no 
injury of the scalp to be detected. Even bones have been 
comminuted without any wound of the integuments or ap- 
pearance of injury. The records of the Crimean campaign 
afforded not unfrequent examples of such wounds. Two 
cases occur, in tbe French records, of fracture of the fore- 
arm without any external apparent lesion; in one the inter- 
nal structures were reduced to a mass of pulp. The diffi- 
culty of reconciling the several facts noticed in such instances, 
together witb the vague descriptions by patients of their 
sensations, led surgeons to seek an explanation for them in 
the supposition that masses of metal projected with great 
velocity through the air might inflict such injuries indirectly 
by aerial percussion. Either the air might be forcibly driven 
against the part injured by the power and pressure of the 
ball in its flight, or a momentary vacuum might be created, 
and the forcible rush of air to refill this blank might be the 
origin of the hurt. Electricity has also been called into aid 
in explaining these injuries. All these hypotheses are now 
abandoned. So many observations have been made; of can- 
non-balls passing close to various parts of the body, as near 
as conceivable without actual contact, without any such con- 
sequences as those attributed to windage, as to lead to the 
necessary conclusion that the theory must in all instances 
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have been fallacious. Portions of uniform and accouter- 
menta have been torn away by cannon-balls without injury 
to the soldier himself. Even hair from the head has been 
Bhaved ofT, and cases are on record where the external ear 
and end of the nose have been carried away without further 
mischief. 

The true explanation of the appearances presented in 
those cases which were formerly called "wind contusions," 
appears to rest in the peculiar direction, the degree of 
obliquity, with which the missile impinges on the elastic 
skin, together with the situation of the structures injured 
beneath the surface, relatively to the weight and momentum 
of the ball on one side, and hard resisting substances on the 
other. Thus, in the case of a cannon-ball passing across 
the abdomen, as in two instances mentioned by Sir Gilbert 
Blane, where men were killed by the passage of balls across 
the epigastrium, the elasticity of the skin probably enabled 
that structure to yield to the strain to which it was exposed, 
while viscera were ruptured by the projectile forcing them 
against the vertebral column. So the weight of a ball pass- 
ing obliquely over a forearm may possibly crush the bone 
between itself and some hard substance against which the 
arm may be accidentally resting, without lesion of the inter- 
posed skin. ]3aron Larrcy, who examined many fatal cases 
of this kind, relates that he always found so much internal 
disorganization as to leave no doubt in his mind of its being 
the result of contact with the ball. lie explained the ab- 
sence of superficial lesion, by the surface having been struck 
by cannon-balls in the latter part of their flight, when they 
had undergone a change of direction from straight to curvi- 
linear, and acquired a revolving motion, owing to atmo- 
spheric' resistance and the effect of gravitation. In such a 
condition, he argued, they would turn round a part of the 
body, as a wheel passes over a limb, in place of forcing 
their way through it; and, while elastic structures would 
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yield, bones and muscles, offering more opposition, would bo 
bruised or broken. 

In some recently published letters on the wounded in the 
late campaign in Italy, by M. Appia, this writer states that 
wounds from massive projectiles having been rare, he had 
not met with an example of internal destruction of parts 
with skin preserved intact, and that he had nowhere seen a 
wound which was attributed to vent de bovlet. The hypoth- 
esis, he remarks, seems generally abandoned. It is presumed 
that, in stating wounds from gros projectiles to have been 
rare, he refers only to the wounded in the hospitals, and 
that it is to be inferred that the injuries from cannon-shot 
proved generally fatal in the field. 

Seat of injury. — A knowledge of the seat of injury from 
the passage of a ball involves diagnosis of its course, the 
depth of its penetration, the particular organs or structures 
injured, and the extent of the injuries to which they have 
severally been subjected. The course pursued by balls in 
wounds presents many features of interest. The depth of 
penetration, in connection with direction, becomes of great 
importance when there is question of one of the great vis- 
ceral cavities being opened. This part of the subject, how- 
ever, together with that of injuries to the viscera themselves, 
will be more conveniently considered when treating of gun- 
shot wounds in their special relations to particular regions. 
In like manner, the diagnosis of the extent of injury in 
wounds complicated with fractures of the long bones will be 
best considered under gunshot wounds of the extremities. 

Course of balls. — Of the circuitous and unexpected direc- 
tions pursued by bullets in their course through the human 
frame, which were formerly so common, we are not likely to 
see many instances in future warfare, when the rifle is the 
weapon chiefly employed. The conical shape of the ball 
and the force with which it is propelled have had the effect 
among others already named, of changing this characteristic 
of the ball from the smooth-bored musket. The latter, bear- 
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in- a force that scarcely carried it true to a mark at eighty 
yards, and usually receiving, as it left the firelock, an impulse 
which caused it to revolve on its axis at right angles with 
the line of flight, was deflected by the most trifling obliquity 
lit' surface, by the resisting obstacle of a bone, by tendons or 
the aponeuroses of muscles, or even by the elastic resilience 
of muscles themselves in a state of action, when the relative 
direction of their fibers was favorably placed to exert this 
influence. The Enfield cylindro-conoidal bullet, armed with 
a force that will carry it to a given spot distant one thousand 
yards or upwards, flies like an arrow, penetrates the softer 
tissues in a straight line, and on meeting bone, as before 
noticed, enters it like a wedge. When a bullet of this kind 
strikes an object point-blank, it is always the apex of the 
conical part which first meets the object struck; and, if suf- 
ficient resistance be met with, it is this apex which becomes 
first compressed and turned back. When it strikes a solid 
object lying nearly parallel with its line of flight, the ball is 
planed, as it were, from its apex toward its base. In a case 
before referred to — page 2!) — where a conical ball entered 
the loin of a soldier of the 10th Regiment, and was subse- 
(puently passed per anum, the apex of the bullet was found 
to be turned and bent round on itself, and the ball generally 
flattened. On examining carefully the convex surface of the 
convoluted apex, minute spicules of bone were observed to 
be impacted in its substance. It became evident, therefore, 
that the ball had struck, probably penetrated through, some 
portion of the lumbar vertebrae in its course from the loin to 
the intestine. There were no general symptoms to indicate 
spinal injury, but, four years afterward, the opportunity of a 
post-mortem examination being afforded, the track of the 
ball through some of the lumbar vertebra; was distinctly 
traced.* 

* Sec Guy's Hospital Reports, 8d series, vol. v., 1859 — case of 
Guushot Wound in the Loius, by >S. 0. Habershon, M.D. 
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It -will often appear, at first examination, thai the traok 

of a wound by the cylindro-conoidal bullet, even at full 
speed, is widely removed from a straight line, especially 
when this class of injuries is new to the surgeon. It is not 
difficult to understand the apparent irregularity in the line 
of the wound, when the many varied positions in which the 
body and its parts are liable to be placed are called to mind, 
and if, when making the examination, the surgeon has 
omitted to place the patient in a similar posture to that he 
was in when struck. A certain allowance must also be 
made for the spasmodic actions of the various muscles among 
themselves, and momentary displacement of other structures, 
at the instant of receiving the injury. 

Occasionally, though rarely, an accidental concurrence of 
circumstances may lead to the conical bullet pursuing a cir- 
cuitous instead of a direct course, especially when, after 
traveling a certain distance, its speed has become diminished; 
and, as round musket-balls are not yet wholly discarded from 
warfare, it is necessary to call attention to the observations 
which have been made on this subject. Balls have been 
known to pass round the outer convex and the inner con- 
cave surfaces of the abdominal and thoracic cavities, sonic- 
times forcing their exit at points nearly opposite to those of 
entrance, sometimes making a complete circuit. Thus, from 
simple observation of the line of direction of two wounds, a 
ball may be supposed to have passed through the thorax or 
abdomen, while really it may not have penetrated the cavity, 
but only made its way beneath the integument. In like 
manner, a lung may be supposed to have been traversed by 
a ball, not merely from the relative position of the wounds 
of entrance and exit, but also by some of the characteristic 
signs of such an injury, when really the ball, after entering 
the cavity of the chest, has rolled round the costal pleura 
never penetrating the lung, but at the most bruisin"- its sur- 
face. In the same way, balls have been known to travel 
round the cranium beneath the scalp, and to have Jbund 
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their way beneath the integuments of the neck, without in- 
jury to the deeper structure's. Dr. Hennen saw a case 
where a ball was found lying in a wound by the thyroid 
cartilage. It had made a complete circuit of the neck, and 
returned to the spot where it had entered. Cases sometimes 
occur where two openings are found in a man's shoulder, in 
such relation that a Btraight line between them would neces- 
sarily pass through the head of the humerus, yet the ball 
has only made a half circuit, outside the joint. 

.Many examples of such injuries will be found in the works 
of all writers on gunshot wounds until the recent introduc- 
tion of rifled weapons, while those who have only seen the 
latter in use are almost inclined to doubt the accuracy of 
previous statements on this subject, from not meeting with 
similar instances in their own experience. In the early part 
of the late war with Russia, the musket-wounds were nearly 
all inflicted by the round bullet; but during the year 1855 
conical bullets of various shapes and sizes were brought into 
use by the Russians generally, as they had been for some 
time previously by nearly the whole of the English army, 
and a large proportion of the French arm)-. As early as 
the battle of Inkernian, however, the Russians were partly 
armed with the Liege rifle, with its conical bullet. Among 
3000 wounded from the recent battles of Palestro and Ma- 
genta, assembled in the hospitals at Turin, M. Appia, whose 
letters on the wounded in the late Italian campaign have 
been before quoted from, writes that he was astonished not 
to meet one case of a cylindrical ball having taken a curved 
direction in its passage. He mentions the case of an officer 
being wounded by a ball, which entered at the epigastrium 
and passed out by the side of one of the lumbar vertebrae, 
without penetration of the abdomena, red mark or zone 
connecting the two wounds and indicating the circuit which 
the hall had made. In another case, a ball had traversed 
the ohest from right to left, and still had sufficient force 

4 
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to wound the left arm. Both these injuries, however, were 
caused by spherical balls. 

SYMPTOMS OF GUNSHOT WOUNDS. 

The leading symptoms of gunshot wounds are the diag- 
nostic marks of these injuries, and the constitutional dis- 
turbance, pain, hemorrhage, edema, and other circumstances 
with which they are attended. Some of these require to be 
noticed separately. 

Diagnosis. — The external distinguishing signs of a pene- 
trating gunshot wound are generally manifest enough, but 
exact diagnosis of the nature and extent of the wound is not 
always so simple as it might at first appear to be. It is 
necessary to describe, firstly, the external appearances. 
These, although possessing certain universal characteristics, 
vary to a wide extent, according to the different forms, 
already described, of the missiles causing the injuries, their 
velocity, the part of the body struck, and its position rela- 
tive to the projectile at the time of injury. 

When a cannon-ball at full speed strikes in direct line a 
part of the body, it carries away all before it. If the head, 
chest, or abdomen are exposed to the shot, an opening cor- 
responding with the size of the ball is effected, the contigu- 
ous viscera are scattered, and life is at once extinguished. 
If it be part of one of the extremities which is thus removed, 
the end remaining attached to the body presents a stump 
with nearly a level surface of darkly contused, almost pulpi- 
fied tissues. The skin and muscles do not retract, as they 
would had they been divided by incision. Minute particles 
of bone will be found among the soft tissues on one side, but 
the portion of the shaft of the bone remaining in situ is 
probably entire. 

In ricochet firing, or in any case where the force of the 
cannon-shot is partly expended, the extremity, or portion of 
the trunk, may be equally carried away, but the laceration 
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of the remaining parts of the body will be greater. The 

surface of the wound will be less even. Muscles will be 
separated from each other, and hang loosely, offering at 
their divided ends little appearance of vitality; spicula? of 
bone of larger size will probably be found among them; 
and tin; shaft may be found shattered and split far above 
the line of its transverse division. The injury to nerves 
and vessels may be proportionally higher and greater. Oc- 
casionally it happens, even where the limb seems to have 
been struck in direct line, that it is nevertheless not com- 
pletely detached, but remains connected by shreds of the 
skin and parts of the tissues, on which the bone, reduced to 
minute fragments, is mixed with the contused muscles and 
other soft parts in a shapeless mass. 

If the speed be still further diminished, so that the pro- 
jectile! becomes what is termed a "spent ball," there will not 
be removal of the part of the body struck, but the external 
appearances will be limited usually to ecebymosis and tume- 
faction, without division of surface; or even these may be 
wanting, notwithstanding the existence of serious internal 
disorganization. The rationale of such phenomena has been 
previously described. 

Should the cannon-ball strike in a slanting direction, the 
external appearances of the wound will be similar to those 
jus! described, according to its velocity, modified only in 
extent by the degree of obliquity with which the shot is 
carried into contact with the trunk or extremity wounded. 

Large fragments of heavy shells generally produce im- 
mense laceration and separation of the parts against which 
they strike, but do not carry away or grind, as round shot. 
Ordinarily, the line of direction in which they move forms 
an obtuse angle with the part of the body wounded. "When 
they happen to strike in a more direct line, so as to pene- 
trate, the external wound, as alluded to under the head of 
lodgment of projectiles, is mostly much smaller than the 
fragment itself, from the projectile not having had force 
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enough to destroy the vitality and elasticity of the soft parts 
through which it entered. 

Small projectiles, with force enough to penetrate the 
body, leave one or more openings, the external appearances 
of which also vary according to their form and velocity. 
The appearauce of a wound from a rifle-ball, at its highest 
rate of speed, may be sometimes witnessed in cases of 
suicide. A soldier, in thus destroying himself, mostly 
stoops over the muzzle of his firelock, pressing it against 
the upper part of his body, and springing the trigger by 
means of his foot. The muzzle is usually applied beneath 
the chin. In such a case, a circular hole, without any puck- 
ering or inversion of the marginal skin, together with dark 
discoloration of the integument for several inches round, is 
observed at the wound of entrance. The vertex of the head 
is shattered ; fragments of the parietal and occipital bones, 
together with small portions of brain, are carried away and 
scattered about; the bones not broken are loosened from 
their sutures; the mass of brain is torn to pieces, but held 
by its membranes; the superficial vessels of the face are dis- 
tended with blood. These effects are not wholly due to the 
passage of the ball, but partly to the flame from the ignited 
gunpowder jetting out at the mouth of the musket, and 
in part also to the expansive force exerted within the 
cavity of the cranium, by the gases resulting from the 
explosion. 

When the musket -ball strikes at a distance from the 
weapon by which it was propelled, but still preserves great 
velocity, the appearances of the wound are changed. An 
opening is observed, irregularly circular, with edges gener- 
ally a little torn ; and the whole wound is slightly inverted. 
There may be darkening of the margin, of a livid purple 
tinge, from the effects of contusion, or it may be simply 
deadlike and pale. Should the ball have passed out, the 
wound of exit will be probably larger, more torn, with 
slight eversion of its edges and protrusion of the subcuta- 
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neous fat, which is thus rendered risible. These appear- 
ances are the more easily recognized, the earlier the wound 
is examined. They are more obvious if a round musket-ball 
has caused the injury than when it has been inflicted by a 
oylindro-conoidal bullet. Indeed, with the latter, where it 
has simply passed through the soft tissues of an extremity 
of tho body at full speed, it is usually very difficult to dis- 
tinguish by its appearance the wound of entrance from that 
of exit. In medico-legal investigations concerning gunshot 
wounds, it must be often a matter of great importance to 
decide this point; but to the military surgeon, more espe- 
cially from the circumstances connected with the new pro- 
jectiles, it has become a subject of little practical interest. 
When the indirect and tortuous penetration of balls was 
the rule rather than the exception, a knowledge of the spot 
at which the hall entered was often useful in diagnosing the 
mischief it had probably committed in its passage, and in 
determining the part of the wound where foreign bodies might 
he supposed to he carried and to he lodging. When the track 
of the ball is nearly in a straight line, as now usually hap- 
pens, such information cannot be looked for from knowing 
the relation of either opening to the entrance or passage of 
the missile. 

A musket-hall ordinarily causes either one wound, as when 
after entering it lodges, or, as sometimes happens, from its 
escaping again by the wound of entrance ; or two wounds, 
from making its exit at some point remote from the spot 
where it entered; but occasionally leads to a greater num- 
ber of openings. This last result may happen from the ball 
splitting into two or more portions within the body, and 
causing so many wounds of exit. A case occurred to M. 
Dupuytren, where a hall split against the spine of the tibia; 
ami after traversing the calf of the leg in two directions, 
entered the other leg at two points, — oue ball thus causing 
five orifices. A ease occurred to the writer, in the Crimea, 

where a cylindro-conoidal rifle-hall, with three canalures, 

4* 
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after fracturing the cranium, was cut in two by the upper 
edge of bone at the seat of fracture, smoothly as if by a 
sharp instrument. One part glanced off, the other entered 
the cranium. A strange feature in this case was, that the 
depressed portion, after admitting the ball, closed up again; 
so that no aperture, but only a slight depressed line of frac- 
ture, was visible.* A somewhat similar case occurred in the 
38th Regiment, but the ball appears to have been a round 
one. M. Huguier has collected some curious cases of splitting 
of balls, from the records of the French Revolution : among 
others, the division of a ball into two parts, of another into 
three parts, against the supra-orbitar ridge, and of another 
into three parts against the clavicle. A case is recorded, 
where a grenadier in Algeria was wounded in five places, all 
wounds of entrance, by one ball. It was divided into five 
portions by first striking against a rock at five or six paces 
from the soldier, the fragments rebounding at various angles. 
John Hunter mentions the case of a young gentleman who 
was shot through the abdomen by means of a musket loaded 
with three balls. In this instance there were only two orifices 
of entrance and two of exit, one ball having followed in the 
track of one of the others; "that there were three that went 
through him was evident, for they afterward made three 
holes in the wainscot behind him, but two very near each 
other." Had it not been for this proof, it being known that 
three balls were discharged, a suspicion might have existed 
that one of the three balls had lodged. The recollection 
that such accidents may occur will sometimes assist in the 
diagnosis of doubtful cases. 

The number of wounds made by one ball may be increased 
by its traversing two adjoining extremities of the same per- 
son, or even distant parts of the body from accidental rela- 



* The portion of cranium referred to, with the piece of hall weigh- 
ing half an ounce, which lodged in the cerebrum, are in the museum 
at Fort Pitt. 
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tive position at the fci )f the injury. On the 18th of June, 

1848, at Paris, a man reoeived a ball in his right arm, above 
the elbow, which caused a comminuted fracture of the 
humerus. It then passed across and entered the left arm 
below the elbow, fracturing the upper part of the radius. 
I>r. Hennen mentions the case of a man on a scaling-ladder, 
in which a ball passed from the middle of the upper arm on 
one side to the middle of the thigh on the opposite side. It 
is evident, when the ball traverses with sufficient velocity, 
that these accidents will not unfrequently occur, especially 
between the upper extremity and trunk. They correspond 
with such events as more than one person being wounded 
by the same ball, examples of which were not unfrequently 
noticed in the trenches before Sebastopol, from enfilading 
shots, especially prioi to the capture of the Mamelon Vert 
and other outworks; and are said to have been very common 
in the late campaign in Italy. Should the Whitworth rifle 
ever be brought into general use, the proportionate number 
of wounds thus caused from the greater density of the ball, 
its immensely superior force, and low trajectory, must be 
still further increased. 

The two openings made by one ball may hold such a rcla- 
tive situation as to lead to the mistake of their being sup- 
posed to be caused by two distinct balls. A case is recorded 
where a ball entered the scrotum, and made its exit from 
the right thigh, without any intermediate mark of its pas- 
sage ; such a wound might lead to an erroneous diagnosis 
of this sort. Length of traverse, and consequent distance 
between the two openings, parts of the body brought into 
unusual relations from peculiarities of posture, and peculiar 
deflections of the ball, may all be sources of this error. 

The appearances of wounds resulting from penetrating 
missiles of irregular forms, as small pieces of shells, umsket- 
balls flattened against stones, and others, differ from those 
caused by ordinary bullets in being accompanied with more 
laceration, according to their length and form. Being 
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usually projected with considerably less force than direct 
missiles, such projectiles ordinarily load only to one aperture, 
that of entrance. 

Pain. — A gunshot wound by musket-shot is attended with 
an amount of pain which varies very much in degree accord- 
ing to the kind of wound, condition of mind, and state of 
constitution of the soldier at the time of its infliction. It 
will sometimes happen in simple flesh wounds, that patients 
will tell the surgeon they were not aware when they were 
struck ; and examples attesting the truth of such statements 
occur, of soldiers continuing in action for some time without 
knowing they had been wounded. Sometimes the pain from 
the shot is described as a sudden smart stroke of a cane ; in 
other instances as the shock of a heavy intense blow. Occa- 
sionally the pain will be referred to a part not involved in 
the track of the wound. Lieutenant M. of the 19th Regi- 
ment was wounded by a musket-ball at the assault of the 
Redan, on the 8th of September, 1855. His sensations led 
him to imagine that the upper part of his left arm was 
smashed, and he ran across the open space in front of the 
works, supporting the arm which he supposed to be broken. 
On arriving at the advanced trench, he asked for water; on 
trying to drink, he found that his mouth contained blood, 
and that he was unable to swallow. The arm, on examina- 
tion, was found to be uninjured, but a ball had passed from 
right to left through his neck, and from its direction had do 
doubt struck some portion of the lower cervical or brachial 
plexus of nerves. Immediately after the transit of a ball, 
the sensibility of the track and parts adjoining is found to 
be partially numbed, so that examination is borne more 
readily for a short time after the accident than at any later 
period- Of course, after reaction sets in, or when inflamma- 
tion has become established, the pain of the wound is pro- 
portionably increased. When a ball does not penetrate, but 
simply inflicts a contusion, the pain is described to be more 
severe than where an opening has been made by it. 
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Shock. — When a bone is shattered, a cavity penetrated, 
an important viscus wounded, a limb carried away by a 
round shot, pain is not bo prominent a symptom as the 
genera] perturbation and alarm which supervene on the in- 
jury. This is generally described as the "shock" of a gun- 
shot wound. The patient trembles and totters, is pale, 
complains of being faint, perhaps vomits. His features ex- 
press anxiety and distress. This emotion is in great measure 
instinctive; it is witnessed in the horse hit mortally in action, 
no less than in his rider ; it is sympathy of the whole frame 
with a part subjected to serious injury, expressed through 
the nervous system. Examples seem to show that it may 
occasionally be overpowered for a time, even in most severe 
injuries, by mental and nervous action of another kind; but 
this can rarely happen when the injury is a vital one. Panic 
may lead to similar results when the wound is of a less serious 
nature. A soldier, having his thoughts carried away from 
himself — his whole frame stimulated to the utmost height of 
excitement by the continued scenes and circumstances of the 
fight — when he feels himself wounded, is suddenly recalled 
to a sense of personal danger; and if he be seized with 
doubt whether his wound is mortal, depression as low as 
his excitement was high may immediately follow. This will 
happen according to individual character and intelligence, 
State of health, and other circumstances. For while, on the 
one hand, numerous examples occur in every action of men 
walking to the field hospital for assistance almost unsup- 
ported, and with comparatively little signs of distress, after 
the loss of an arm or other such severe injury; on the other, 
men whose wounds are slight in proportion are quite over- 
come, and require to be carried. 

As a general rule, however, the graver the injury, the 
greater and mure persistent is the amount of "shock." A 
rifle-bullet which splits up a long bone into many longitudi- 
nal fragments, inflicts a very much more serious injury than 
the ordinary fracture effected by the ball from a smooth-bore 
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musket, and the constitutional shock bears like proportion. 
When a portion of one or of both lower extremities is car- 
ried away by a cannon-ball, the higher toward the trunk the 
injury is inflicted, the greater the shock, independent of the 
loss of blood. Some writers, in accounting for "shock," 
lay stress on the concussion, and general mechanical effects 
on the whole body, of the momentum of the iron shot.* To 
a certain extent this may be true, but, judging from analogy 
in physics, the greater the velocity, and consequently the 
momentum, of a ball carrying away a limb, the less would 
the concussion of the trunk and distal parts of the body be. 
A pistol-ball at full speed will take a circular portion out of 
a pane of glass without disturbing the remainder; if the 
speed be much slackened, as when fired from a distance, it 
will shake the whole pane to pieces. 

That true " shock," (ibranlement of French writers,) as 
distinguished from shock resulting from mental depression 
after unusual excitement, or the effects of groundless alarm 
on the part of a patient, is a phenomenon the essential rela- 

* In the Medical and Surgical History of the War against Russia 
in the Years 1854-5*5-56, published by authority, vol. ii. p. 265, the 
physical effects of concussion in producing " shock" are strongly 
dwelt upon. It is remarked : " The shock of the accidents frequently 
witnessed by the military surgeon differs, often in a very material 
degree, and possibly in kind also, from that witnessed in civil life. 
When a cannon-shot strikes a limb and carries it away, the immense 
velocity and momentum of the impinging force can scarcely be sup- 
posed to have no physical effect upon the neighboring or even distant 
parts independent of, and in addition to, the ' shock,' in the ordinary 
acceptation of the term, which would result from the removal of the 
same part by the knife of the surgeon, or the crushing of it by a 
heavy stone or the wheel of a railway wagon. * * In the great 
majority of cases, the whole frame is likewise violently shaken and 
contused, and, probably, independent of these physical effects, a fur- 
ther vital influence is exerted, which exists in a very minor degree, 
if at all, in the last-named injuries, and may possibly depend upon 
the ganglionic nervous system." 
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tions of whicli are connected with vital force, and with that 
endowment of the organisation only, may he judged from 
observation of cases in which the direct result of the wound 
is inevitably fatal, including many where no physical effects 
on neighboring parts from concussion could possibly be pro- 
duced. In sucb injuries the " shock" remains, from the time 
of fust production of tlie fatal impression till life is extin- 
guished. And the practical experience of every army sur- 
geon teaches him that where a ball has entered the body, 
though its course be not otherwise indicated, the continu- 
ance of shock, is a sufficient evidence that some organ essen- 
tial to life has been implicated in the injury. That the shock 
of a severe gunshot wound may be complicated with other 
symptoms, or that some of its own symptoms may be exag- 
gerated from other causes, — hopes disappointed, the ap- 
proach of death, and all the attendant mental emotions, — 
scarcely affects the question at issue; for its existence, 
independent of these complications, in all such cases is 
undoubted. 

Primary hemorrhage. — Primary hemorrhage of a serious 
nature from gunshot wounds does not often come within the 
sphere of the surgeon's observation. If hemorrhage occur 
from one of the main arteries, it probably proves rapidly 
fatal; and surgeons, after an action, are usually too much 
occupied with the urgent necessities of the living wounded 
to spare time for examining the wounds of the dead, who 
are mostly buried on the field where they fall. Thus most 
surgeons speak of primary hemorrhage being exceedingly 
rare, more rare, perhaps, than it actually is. M. Baudens, 
referring to his service in Algeria, has remarked that he has 
often found on the field of battle wounded soldiers who had 
died of primary hemorrhage. 

In those wounds to which the surgeon's care is called, the 
primary hemorrhage is ordinarily small in quantity and of 
short duration— a sudden flow at the moment of injury, and 
nothing more. When a part of the body is carried away by 
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round shot or shell, the arteries arc observed to be nearly in 
the same state as they are found to be in when a limb is torn 
off by machinery. The lacerated ends of the middle and 
inner coats are retracted within the outer cellular coat; the 
caliber of the vessel is diminished, and tapers to a point mar 
the line of division ; it becomes plugged within by coagulum ; 
and the cellulo-fibrous investing sheath, and the clot which 
combines with it, form on the outside an additional support 
and restraint against hemorrhage. When large arteries are 
torn across, and their hemorrhage thus spontaneously pre- 
vented, they are seldom withdrawn so far but that their ends 
may be seen protruding and pulsating among the mass of 
injured structures; yet, though the impulse may appear very 
powerful, further hemorrhage is rarely met with from such 
wounds. There is more danger of continued hemorrhage 
from wounds by pieces of shell, as the arteries are liable to 
be wounded without complete transverse section of their 
coats. The sharp edges, less velocity, and oblique direc- 
tion in which the fragments usually impinge sufficiently 
explain this difference. 

It comparatively rarely happens that arteries are cut across 
by musket-bullets, either round or conical. The lax cellular 
connections of these vessels, the smallness of their diameters 
in comparison with their length, the elasticity as well as 
toughness of the tissues forming their coats, the fluidity of 
their contents, and, in consequence of all these conditions, 
the extreme readiness with which they slip aside under 
pressure, act as means of preservation when these important 
structures are subjected to such danger as the passage of 
a musket-ball in their direction. Endless examples occur 
where the ball appears to have passed through in the direct 
line of the artery, so that it must have been pushed aside by 
it to have escaped division. Mr. Guthrie mentions a case 
where a ball even opened the sheath of the femoral vessels 
and passed between the artery and vein, in a soldier at Tou- 
louse, without destroying the substance of either vessel. So 
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close was the ball, and such contusion was produced, together 
with, doubtless, injury to the vasa vasorum, that the artery 
became plugged with ooagulum, and obliterated. A prepa- 
ration of these vessels is in the museum at Fort Pitt. An- 
other case is mentioned hy Mr. Guthrie, where the direction 
of a ball between the left clavicle and first rib, and perma- 
nent diminution of the pulse in the arm on the same side, 
led to tlic conclusion that the subclavian had escaped direct 
destruction by the missile in a similar way. 

Vessels do not always thus happily elude division by the 
ball. Captain V., of the 97th Regiment, whose death led 
to so much interest in England, was struck by a ball which 
divided the axillary artery on the right side. The arm had 
apparently been extended when he received the injury, as if 
in the act of holding up his sword. The night was very 
dark, the distance from the place wdiere the sortie took place 
in which he was wounded to the camp hospital was more 
than a mile and a half, and he sunk from hemorrhage while 
being carried up. The death of an officer from division of 
the femoral artery is recorded in the Surgical History of 
the Crimean War, where also cases are mentioned, though 
not immediately fatal, of a wound of the femoral vein and 
profunda artery in the same subject from a conical bullet; 
and another, of the popliteal artery and vein, also from a 
rifle-ball. Mr. Guthrie mentions the cases of two officers 
who were killed, almost instantaneously, one by direct divi- 
sion of the common iliac artery, the other of the carotid. 
Primary but indirect hemorrhage, in consequence of a gun- 
shot injury, usually occurs as a complication of fractured 
long bones, the sharp points and edges of which, extensively 
torn up as they now are by conical bullets, are well calcu- 
lated to cause such injuries. They are not as frequent as 
might he expected, from the limits within which the disper- 
sion of the fragments is restricted by their periosteal and 
Other connections, and the yielding mobility, before men- 
tioned, of the vessels themselves. We have no data, how- 

5 
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ever, to guide us in determining the proportionate frequency 
of fatal results from primary hemorrhage after wounds ; not 

can we have them uutil proper examination and classifica- 
tion of the particular causes of death on the field of battle 
are instituted. 

PROGNOSIS. 

Gunshot wounds vary in gravity from the simplest lacera- 
tion of cuticle to the instantaneous destruction of life. Death 
may take place primarily from direct causes already alluded 
to, viz. : from the destruction of vital organs, from extreme 
shock to the vital forces through the nervous system, or from 
hemorrhage; or it may ensue indirectly from secondary hem- 
orrhage, gangrene, erysipelas, hectic fever, pyemia, or from 
the results of operations necessarily required in consequence 
of the original injury. In estimating the probable issue of 
a particular wound, not only the state of health at the time, 
but, if a soldier, the previous service, and diseases under 
which he has labored during it, must be taken into account, 
and the circumstances in which he is placed with respect to 
opportunity of proper care and treatment must also be care- 
fully weighed. The time which has elapsed after the receipt 
of the injury is another important matter in forming a prog- 
nosis. The difficulties which have been already enumerated 
in the way of arriving at a safe diagnosis of the true nature 
and extent of the injury, and the liabilities above mentioned 
to which a patient with a gunshot wound is exposed, should 
put a surgeon on his guard against giving a hasty judgment 
in any case that is not very plain and simple. Military sur- 
gery abounds with examples of wounds of such extent and 
gravity as apparently to warrant the most unfavorable prog- 
nosis, which have nevertheless terminated in cure; while 
others, regarded as proportionably trifling, have led to fatal 
results. Tables may be found in works showing statistically 
the nature and relative numbers of wounds and injuries re- 
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ceived in various actions, with their immediate and remote 
consequences, as well as the results of the surgical opera- 
tions they have led to; but these afford little aid toward the 
prognosis of particular cases, each of which must be esti- 
mated in its own individual circumstances. Such tables are 
chiefly of value where they afford indications of the effects of 
different modes of treatment in wounds of a corresponding 
nature, and then only in patients under like circumstances of 
age and condition. Even moral circumstances must not be 
disregarded. The probable issue in any given case will be 
very different in one soldier, who is supported by the stimu- 
lating reflection that he has received his wound in a combat 
which lias been attended with victory, from what it will be 
in another, who labors under the depression consequent upon 
the circumstances of defeat. 

TREATMENT OF GUNSHOT WOUNDS IN GENERAL. 

"When the circumstances of a battle admit of the arrange- 
ment, the wounded should receive surgical attention prelim- 
inary to their being transported to the regimental or general 
field hospitals in rear. A slight provisional dressing, a few 
judicious directions to the bearers, may occasionally prevent 
the occurrence of fatal hemorrhage, or avert serious aggrava- 
tion of the original injury from malposition, shaking, and 
spasmodic muscular action, in the course of conveyance from 
the neighborhood of the scene of conflict to the hospital 
In the siege operations before Sebastopol, this was accom- 
plished by assistant surgeons in the trenches, or, according 
to the French system, by regular ambulance hospitals in the 
ravines leading to them. The provisional treatment should 
be of the simplest kind, and chiefly directed to the prevention 
of additional injury during the passage to the hospital, where 
complete and accurate examination of the nature of the wound 
can alone be made, and where the patient can remain at rest 
after being subjected to the required treatment. The re- 
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moval of any missiles or foreign bodies which may be readily 
obvious; the application of a piece of lint to the wound j 
the arrangement of any available support for a broken limb; 
protection against dust, cold, or other objectionable circum- 
stances likely to occur in the transit; if "shock" exist, the 
administration of a little wine, aromatic ammonia, or other 
restorative, in water, — need little time in their execution, 
and may prove of great service to the patient. If hemor- 
rhage exist from injury to a large vessel, it must of course 
receive the surgeon's first and most earnest care. He should 
not trust to the pressure of a tourniquet, but secure it at 
once by ligature. Without this safeguard during the trans- 
port, and while in the hands of uneducated attendants, the 
life of the wounded man might be endangered, either from 
debility consequent upon gradual loss of blood or from sud- 
den fatal hemorrhage. It has been recommended by some 
surgeons that all attendants whose duties consist in carrying 
the wounded from a field of battle should be directed, when 
bleeding is observed, to place a finger in the wound, and keep 
it there during the transport until the aid of a surgeon is ob- 
tained. The precise spot where compression by the finger is 
wanted, and the degree of pressure necessary, will be quickly 
made manifest to the sight by the effects on the flow of blood. 
Such a practice seems to offer less objection than the use of 
tourniquets by men whose knowledge of their proper appli- 
cation must be exceedingly limited. 

On arrival at the hospital, where comparative leisure and 
absence of exposure afford means of careful diagnosis and 
definitive treatment, the following are the points to be at- 
tended to by the surgeon: firstly, examination of the wound 
with a view to obtaining a correct knowledge of its nature 
and extent; secondly, removal of any foreign bodies which 
may have lodged; thirdly, adjustment of lacerated struc- 
tures; and fourthly, the application of the primary dressings. 

The diagnosis should be established as early as possible 
after the arrival at hospital. An examination can then be 
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made with more case to the patient and more satisfactorily 
to the Burgeon than at a later period. Not only is the sensi- 
bility of the parts adjoining the track of the ball numbed, 
but there is less swelling to interfere with the examination, 
so that the amount of disturbance effected among the several 
structures is more obviously apparent. 

One of the earliest rules for examining a gunshot wound 
is to place the patient, as nearly as can be ascertained, in a 
position similar to that in which he was, in relation to the 
missile, at the time of being struck by it. In almost every 
instance the examination will be facilitated by attention to 
this precept. Occasionally it will at once indicate the prob- 
able injury to vessels or other important structures, in cases 
where the mutual relations of the wounds of entrance and 
exit, in the erect or horizontal posture of the body, would 
lead to no such information. Even in the direct course taken 
by a rifle-ball in a simple flesh wound, an erroneous opinion 
of the line in which the ball has moved may be formed from 
the first view, in consequence of the ready mobility of the sev- 
eral structures among themselves and their varying degrees 
of elasticity. Injury to nerves inducing paralysis, contu- 
sions of blood-vessels leading to secondary hemorrhage or 
gangrene, may thus, without sufficient circumspection, be 
overlooked on the first admission to hospital. 

"When only one opening has been made by a ball, it is to 
be presumed that it is lodged somewhere in the wound, and 
search must be made for it accordingly. But even where 
two openings exist, and evidence is afforded that these are 
the apertures of entrance and exit of one projectile, exam- 
ination should still be made to detect the presence of foreign 
bodies. Portions of clothing, and, as has already been shown, 
other harder substances, are not unfrequently carried into a 
wound by a ball; and, though it itself may pass out, these 
m;.\ remain behind either from being diverted from the 
straight line of the wound or from becoming caught and im- 
pacted in the fibrous tissue through which the ball has passed. 

5* 
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The inspection of the garments worn over the part wounded 
may often serve as a guide in determining whether foreign 
bodies have entered or not, and, if so, their kind, and thus 
save time and trouble in the examination of the wound 
itself. 

Of all instruments for conducting an examination of a gun- 
shot wound, the finger of the surgeon is the most appropri- 
ate. By its means the direction of the wound can be ascer- 
tained with least disturbance of the several structures through 
which it takes its course. If bones are fractured, the num- 
ber, shape, length, position, and degree of looseness of the 
fragments may be more readily observed. In case of lodg- 
ment of foreign bodies, not only is their presence more ob- 
vious to the finger direct than through the agency of a probe 
or other metallic instrument, but by its means intelligence of 
their qualities is also communicated. A piece of cloth lying 
in a wound is recognized at once by a finger, while, satu- 
rated with clot as it is under such circumstances, it would 
probably be confounded among the other soft parts by any 
other mode of examination. The index finger naturally 
occurs as the most convenient for this employment; but the 
opening through the skin is sometimes too contracted to 
admit its entrance, and in this case the substitution of the 
little finger will usually answer all the purposes intended. 
When the finger fails to reach sufficiently far, owing to the 
depth of the wound, the examination is often facilitated by 
pressing the soft parts from an opposite direction toward 
the finger-end. 

It was formerly the custom to enlarge the external orifice 
of all gunshot wounds by incision, and not merely the open- 
ing, but the walls of the wound itself, as soon after the 
injury as possible. This was not done as a means of ren- 
dering the examination easier, but as a prophylactic measure. 
Dilatation was also employed by tents and various other 
means with a view to secure the escape of sloughs and dis- 
charges. The opinions held by the older surgeons respect- 
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ing the nature of these injuries, already briefly adverted to 
in the historical remarks on the subject, sufficiently explain 
their object in making incisions — namely, to convert what 
they regarded as a poisoned into a simple wound, and to 
obviate tension, and prevent strangulation of neighboring 
tissues by tumefaction on inflammation arising in its track. 
Even so late as L792, Baron Percy, in his Manuel du Chi- 
rurgien d'Annee, writes: "The first indication of cure is 
to change the nature of the wound as nearly as possible 
into an incised one." English surgeons have, however, gen- 
erally discarded the practice since the arguments used by 
John Hunter against it, just about the same date as Baron 
Percy wrote, excepting only in cases where it is required to 
allow of the extraction of some extraneous body to secure a 
wounded artery, to replace parts in their natural situation, as 
in protrusion of viscera in wounds of the abdomen, or, "in 
short, when any thing can be done to the part wounded after 
the opening is made for the present relief of the patient or 
the future good arising from it." It does not often happen that 
it is necessary to enlarge the openings of wounds to remove 
balls, although a certain amount of constriction of the skin 
may be expected from the addition of the instrument em- 
ployed in the extraction ; but if much resistance is offered 
to their passage out, it is better to divide the edges of the 
fascia and skin to the amount of enlargement required than 
to use force. In removing fragments of shells or detached 
pieces of bone, the fascia and skin have almost invariably to 
be divided to a considerable extent. 

Where the finger is not sufficiently long to reach the bot- 
tom of the wound, even when the soft parts have been 
approximated by pressure from an opposite direction, and 
when the lodgment of a projectile is suspected, a long silver 
probe, that admits of being bent by the hand if required, is 
the best substitute. Elastic bougies or catheters are apt to 
become curled among the soft parts, and do not convey to 
the sense of touch the same amount of information as metal- 
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lie instruments do. The probe should be employed with 
great nicety and care, for it may inflict injury on vessels or 
other structures which have escaped from direct contact 
with the ball, but have returned, by their elasticity, to the 
situations from which they had been pushed or drawn aside; 
during its passage. The above directions for examining 
wounds apply more particularly to such as penetrate the 
extremities, or extend superficially in other parts of the 
body; where a missile has entered any of the important 
cavities, search for it is not to be made, but the surgeon's 
attention is to be directed to matters of more vital import- 
ance to be hereafter noticed. 

As soon as the presence of a ball or other foreign body is 
ascertained it should be removed. If it be lying within 
reach from the wound of entrance, it should be extracted 
through this opening by means of some of the various instru- 
ments devised for the purpose. In case of a leaden bullet, 
Coxeter's Extractor, corresponding with Baron Percy's in- 
strument for the same purpose, and consisting of a scoop 
for holding and central pin for fixing the bullet, has been 
found a very convenient appliance, from the comparatively 
limited space required for its action. Instruments of two 
blades, or scoops, with ordinary hinge action, dilate the 
track of the wound injuriously before the ball can be grasped 
by them. The way to the removal of a bullet may often be 
smoothed by judiciously clearing away the fibers, among 
which it is lodged, during the examination, by the finger; 
and sometimes, by means of the finger in the wound, and 
external pressure of the surrounding parts, the projectile 
may be brought near to the aperture of entrance, so that its 
extraction is still further facilitated. Such foreign sub- 
stances as pieces of cloth can usually be brought out by the 
finger alone, or by pressing them between the finger and a 
silver probe inserted for the purpose. Sometimes a lon<* 
pair of dressing forceps, guided by the finger, is found neces- 
sary for effecting this object. Caution must be used in em- 



TREATMENT IN GENERAL. 57 

ploying forceps, where the foreign substance is out of sight 
and of such a quality that the soft tissues may be mistaken 
for it. 

In instances where the foreign body has not completely 
penetrated, but is found lying beneath the skin away from 
the wound of entrance, an incision must be made for its ex- 
traction. Before using the knife, the substance to be re- 
moved should be fixed in si/n, by pressure on the surrounding 
parts. In the instance of a round ball, the incision should 
be carried beyond the length of its diameter; an addition of 
half a diameter is usually sufficient to admit of the easy ex- 
traction of the ball. In removing conical balls, slugs, frag- 
ments of shells, stones, and other irregularly-shaped bodies, 
the surgeon cannot be too guarded in arranging that the 
fragment is drawn away with its long axis in line with the 
track of the wound. By proper care in this respect, much 
injury to adjoining structures may be avoided. 

If balls are impacted in bone, as happens in the spongy 
heads of bones, in bones of the pelvis, and occasionally, 
though rarely, in other parts of long bones, they should be 
removed. This can be effected by means of a steel elevator, 
of convenient size; or, should this fail from the ball being 
too firmly impacted, a thin layer of the bone on one side of 
the ball may be gouged away, so that a better purchase may 
be obtained for the elevator, in effecting its removal. The 
fact is now fully established that, although in a few isolated 
cases balls remain lodged in bones without sensible incon- 
venience, in the majority the lodgment leads to such disease 
of the bony structure as often to entail troublesome abscesses, 
and in some instances eventually to necessitate amputation. 
The lodgment of balls will not often occur without extensive 
fracture in warfare where rifled arms of such force as the 
Millie or Enfield are the chief weapons employed, but will 
not unfrequently be met with in such campaigns as have 
lately happened in India. 
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Should there he reason for concluding that a hall or other 
foreign body has lodged, but after manual examination, and 
observation as well by varied posture of the part of the body 
supposed to be implicated as by indications derived from 
the patient's sensations, effects of pressure or injury to 
nerves, and all other circumstances which may lead to in- 
formation, should the site of the lodgment not be as certained, 
the search should not be persevered in to the distress of the 
patient. Neither, although the site of lodgment be ascer- 
tained, if extensive incisions are required, or if there is 
danger of wounding important organs, should the attempts 
at extraction be continued. Either during the process of 
suppuration, by some accidental muscular contraction, or by 
gradual approach toward the surface, its escape may be 
eventually effected ; or, if of a favorable form, and if not in 
contact with nerve, bone, or other important organ, it may 
become encysted, and remain without causing pain or mis- 
chief. When John Hunter wrote on gunshot wounds, he 
remarks, The practice of searching after a ball, broken bones, 
or any other extraneous bodies, had been in a great measure 
given up, from experience of the little harm caused by them 
when at rest, and not in a vital part; and he himself advises, 
even when a ball can be felt beneath skin that is sound, that it 
should he let alone, chiefly on the ground that two wounds 
are more objectionable than one, and that the extent of in- 
flamed surface is proportionably increased by incision. More 
extensive experience has, however, shown that not only is 
the risk of subsequent ill results greater in those cases where 
foreign bodies remain lodged than when they have been cut 
out, but also that the advantages of a second opening for 
the escape of the necessary sloughs and discharges greatly 
preponderate over the disadvantages connected with it, as 
regards the additional extent of injured surface. The ad- 
vantage also of the satisfaction to the mind of a patient from 
whom a ball has been removed must not be overlooked ; for 
men suffering from gunshot wounds are invariably rendered 
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uneasy by ;i vague apprehension of danger, for some time 
after the injury, if the missile lias remained undiscovered. 

When a gunshot wound lias been accompanied with much 
laceration and disturbance of the parts involved in the injury, 
it is necessary, after the removal of all foreign substances 
that can be detected, to readjust and secure the disjointed 
structures as nearly as possible in their normal relations to 
each other. The simplest means — strips of adhesive plaster, 
light pledgets of moist lint, a linen roller, favorable position 
of the limb or part of the body wounded — should be adopted 
for this purpose. Pressure, Weight, and warmth should be 
avoided as much as possible in these applications, consistent 
with the end in view. It must not be forgotten, in thus bring- 
ing the parte together, that the purpose is not to obtain union 
by adhesion, which cannot be looked for, but simply to pre- 
vent avoidable irritation and malposition of parts, during 
the subsequent stages of cure by granulation and cicatriza- 
tion. In all gunshot wounds, much discomfort to the patient 
is prevented by carefully sponging away all blood and clot 
from the surface adjoining the wound, and by adopting meas- 
ures to prevent its spreading again in consequence of oozing. 
This can be readily done with the aid of a little warm water, 
and arrangement when the wound is first dressed, but can only 
be accomplished with considerable inconvenience after the 
thin clots have become hard and firmly adherent to the skin. 

When the parts of a lacerated gunshot wound have been 
brought into apposition, as in simple penetrating wounds, the 
only dressing necessary is moistened lint. It should be kept 
moist cither by the renewed application of water dropped 
upon it, or by preventing evaporation by covering it with 
oiled silk. The sensations of the patient may be consulted 
in the selection of either of these, and climate and tempera- 
ture will be often found to determine the choice. In hot 
climates cold applications are the more grateful, and by 
checking the amount of inflammatory action and circum- 
scribing its extent are usually the more advantageous. M. 
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Velpcau and other French surgeons have strongly recom- 
mended the use of linseed-meal poultices, above all wet 
linen applications. Charpic is still extensively employed in 
French military hospitals.* M. Baudens and Dr. Stromeyer 
have strongly recommended the topical application of ice 
placed in bladders ; others, the continued irrigation of the 
wound with tepid water. The means of applying such reme- 
dies are rarely available in the military hospitals where gun- 
shot wounds are ordinarily treated in their early stages, 
When much local inflammation has set in, and when there is 
much constitutional fever even without unusual local irrita- 
tion, the non-evaporating or warm applications will be found 
to be the most advantageous. 

When suppurative action has been fully established, the 



* M. Scrive gives the following as the weight of the linen dressings 

consumed by the wounded of the French army in the campaign in 

the Crimea : — 

English weight. 
tons. c\vt. qr. lb. 

Linen cloth 101,779 kilogrammes = 100 2 1 23 

Itolled bandages 40,446 " = 45 13 2 14 

Charpie 47,770 « = 40 19 3 4 

And estimates the following as the proportion consumed by each of 

the wounded : — 

English weight avoirdupois. 
lb. "/.. dr. gr. 

Linen cloth 2 kil. 482 grammes = 5 7 10 

Rolled bandages " 891 " = 1 15 7 13 

Charpie 1 " 181 " = 2 9 11 

Total 4 " 554 « = 10 2 23 

In an Army Medical Department Circular, dated 27th of May, 1855, 
it was announced that the Secretary of State for War had decided 
the following " Field Dressing" should form part of every British 
soldier's kit on active service, so as to be available at all times and 
in all places as a first dressing for wounds: — 

Bandage of fine calico, 4 yds. long, 3 in. wide. 
Fine lint, 3 in. wide, 12 in. long. 
Folded flat and fastened by 4 pins. 
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surgeon must be guided by the general rules applicable to 
all other such cases. Caxe must be taken to prevent the 
accumulation of pus, lest it burrow, and sinuses become 
established — not an unfrequent result of want of sufficient 
Caution in this regard. If much tumefaction of muscular 
tissues beneatb fasciae occurs, or abscesses form in them, free 
incisions Bhould be at once made for their relief. In wounds 
where the communication between the apertures of entrance 
ami exit is tolerably direct, occasional syringing with tepid 
water may be useful, by removing discharges and any fibers 
of cloth which may be lying in the course of the wound. 
Weak astringent solutions are occasionally employed in a 
similar way, with a view to improving the tone of the ex- 
halents and exciting a more vigorous action in the process 
of granulation. The strictest attention to cleanliness and the 
complete removal of all foul dressings are essentially neces- 
sary, not merely for the comfort of the patient, but to pre- 
vent the accumulation of noxious effluvia, and also to obviate 
the access of flics to the wounds. In tropical climates, and 
in field-hospitals in mild weather, where many wounded are 
congregated, flies propagate with wonderful rapidity, and 
the utmost care is necessary to prevent the deposit of ova 
and generation of larvSB in the openings of gunshot wounds, 
especially while sloughs are in process of separation. Cloths 
dipped in weak solutions of creasote or disinfecting fluids, 
laid over the wound, are found necessary for this purpose 
when the insects abound in great numbers. 

The constitutional treatment in an ordinary gunshot 
wound, uncomplicated with injury to bone or structures of 
first importance, should be very simple. The avoidance of 
all irregularity in habits tending to excite febrile symptoms 
or to aggravate local inflammation, attention to the due per- 
formance of the excretory functions, and support of the gen- 
eral strength, are chiefly to be considered. Bleediug, with 
a view to prevent the access of inflammation in such cases, 
is now never practiced, as formerly, by English surgeons. 

6 



62 GUNSHOT WOUNDS. 

The diet should be nutritious, but not stimulating. A pure 
fresh atmosphere is a very important ingredient in the means 
of recovery. If from previous habits of the patient, or from 
circumstances to which he is unavoidably exposed, the local 
inflammation has become aggravated, — indicated by pain, 
increased swelling, and redness about the wound, — topical 
depletion by leeches or cupping, bleeding from the arm, 
saline and antimonial medicines, and strict rest in the recum- 
bent position, must be had recourse to, the extent being 
regulated by the circumstances of each case. In instances 
such as these, when the inflammation has become diffused, 
the purulent secretion is not confined to the track of the 
wound, but is liable to extend among the areolar connections 
of the muscles ; and if the cure be protracted, attention will 
be necessary to prevent the formation of sinuses. If stiff- 
ness or contractions result, attempts must be made to coun- 
teract them by passive motion and friction, with appropriate 
liniments ; if a tendency to edema and debility remain in a 
limb after the wound is healed, the cold-water douche will 
be found to be one of the most efficient topical remedies. 
In French practice, the administration of a chalybeate tinct- 
ure,* as a tonic, or diluted as an injection, in wounds threat- 
ening to assume an unhealthy character, is very highly praised. 
It is stated that under the conjoined employment of this 
remedy internally and externally, in wounds of a pallid, un- 
healthy aspect, accompanied by nervous irritability and symp- 
toms of approaching pyemia, the granulations have resumed 
a red and healthy appearance, and the general state of health 
become rapidly favorable. 

Progress of cure. — Simple flesh wounds from gunshot 
usually heal in five or six weeks. In the course of the first 
day the part wounded becomes stiff, slightly swelled, tender, 
a slight inflammatory blush surrounds the apertures through 

*Perchlorure de fer, 30 drops, two or three times daily as a tonic, 
and diluted with six parte of water as an injection. 
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which the missile has passed, and a flight serous exudation 
escapes from them. Suppuration commences on the third or 
fourth day, and in about tea days or a fortnight the sloughs 
are thrown off. Granulation now progresses, more or less 
quickly according to the health and vigor of the patient's 
constitution. The opening of exit is usually the first closed. 
When the wound is complicated with unfavorable circum- 
stances, whether inducing in the patient a condition of 
asthenia or leading to excess of inflammatory action, the 
progress of the cure may be extended over as many months 
as, under favorable circumstances, weeks are occupied in the 
process. 



GUNSHOT WOUNDS IN SPECIAL REGIONS OF THE BODY. 

The circumstances connected with wounds in particular 
situations of the body, or in particular organs, are in many 
respects common to injuries from other causes than gunshot; 
and in the following remarks the attention is chiefly drawn 
only to those leading peculiarities which constantly demand 
the consideration of the army surgeon, and which spring 
either from the nature of gun projectiles, or the circum- 
stances under which this branch of military practice has for 
the most part to be pursued. 



GUNSHOT WOUNDS OF THE IIEAD. 

No injuries met with in war require more earnest observa- 
tion and caution in their treatment than wounds of the head. 
The vital importance of the brain; the varied symptoms 
which accompany the injuries to which this organ may be 
subjeoted, directly or indirectly ; the difficulty in tracing out 
their exact causes; the many complications which may arise 
in consequence of them ; the sudden changes in condition 



64 GUNSnOT WOUNDS. 

which not unfrequently occur without any previous warn- 
ing, — all these circumstances will keep a prudent surgeon 
who has charge of such wounds continually on the alert. 
Injuries of this class, the most slight in appearance at their 
onset, not unfrequently prove most grave as they proceed, 
from encephalitis and its consequences, or from plugging of 
the sinuses by coagula, leading to coma, paralysis, or pyemia; 
and the converse sometimes holds good with injuries pre- 
senting at first the most threatening aspects, where care is 
taken to avert these serious results. Much will depend on 
the part of the head struck, both as regards the thicker and 
stronger processes or portions of the skull, and the situation 
of the sinuses and parts of the cerebrum within ; on the 
force and shape of the projectile ; the angle at which it 
strikes; the age and condition of the patient; and other 
matters already referred to in the general remarks on gun- 
shot wounds. Mr. Gruthrie has laid down as a rule that 
injuries of the head, of apparently equal extent, are more 
dangerous on the forehead than on the side or middle por- 
tion, and still more so than those on the back part; and 
that a fracture of the vertex is infinitely less important than 
one at the base of the cranium. When the injuries are 
caused by rifle-balls, however, these considerations are rarely 
of much avail, for the power of injury is such that it can 
scarcely ever be confined to the immediate neighborhood of 
the part directly struck. 

Wounds of the head may be divided, for convenience of 
description, into wounds of the scalp and pericranium, with- 
out fracture of bone ; similar wounds complicated with frac- 
ture of the outer or of both tables, without pressure on the 
encephalon ; wounds with fracture and depression ; and lastly, 
wounds in which the encephalon itself has been penetrated. 
Severe contusion of the bones of the cranium, followed 
by necrosis, and even fracture, with or without depres- 
sion, may occur without an open wound of the superficial 
investments. The case of an officer is mentioned in Dr. 
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Macleod's Notes of the Crimean War, who was thus killed 
l)y a round shot. The scalp was not cut, almost uninjured, 
but the skull was mo.-t extensively comminuted. 

Wounds of the scalp and pericranium. — These wounds 
are usually inflicted hy projectiles which are brought into 
contact at a very acute angle, so that little direct injury to 
the brain or its membranes is inflicted, and the surgeon's 
attention need only be directed to the same considerations 
as must occur in any contused wounds of the scalp from 
other causes than gunshot. But even in these accidents, 
though appearing to be simple flesh wounds, serious cere- 
bral concussion and other lesions are occasionally met with. 
The usual stupor and other signs of concussion may be very 
evanescent, or may last for several days, disappearing gradu- 
ally and wholly, or entailing subsecpient evils at more or 
less remote periods. It must not be forgotten that when 
the pericranium is removed by a musket-ball, however super- 
ficial the injury may seem, there is always a certain degree 
of injury and bruising to the bone from which it is torn, and 
necessary laceration of the vessels which inosculate with the 
nutritive capillaries of the diploe, and through them of the 
vessels of the meninges with which they are connected. 
The injury to this vascular system almost invariably leads 
to necrosis of the portion of the skull from which the cover- 
ings are carried away; and sometimes, even when the peri- 
cranium is not torn off, sufficient injury is inflicted to lead to 
a like result. The death of bone is generally limited to a 
thin layer of the outer table, which in due time exfoliates. 
The injury to the vessels ramifying between the inner surface 
of the cranium and dura mater may lead to serious results. 
There may be rupture of a sinus, leading to compression, or 
fatal results may ensue from inflammation and suppuration. 
The case of a young soldier in whom the longitudinal sinus 
was thus ruptured occurred to the writer. In this instance 
a rifle-ball had divided the scalp and pericranium about four 
inches in length obliquely across the skull, just anterior to 
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the angle of the lambdoidal .suture, the posterior end of tlio 
sagittal suture being exposed midway in the line of the 
wound. The patient vomited at the instant of the blow, 
and symptoms of compression, mixed with some of concus- 
sion, soon followed. He died eleven hours after the injury. 
At a post-mortem examination, the superior longitudinal 
sinus was found to be ruptured, and about four ounces of 
coagulated blood were lying on the brain. Two darkly- 
congested spots were observed in the cerebrum, one on each 
hemisphere, corresponding with the line of direction in which 
the ball had passed, and these, when cut into, presented tho 
usual characters of ecchymoses. There was no fracture of 
bone. The case may be found detailed at some length in 
the Lancet, vol. i., 1855. When inflammation follows the 
passage of a ball, whether terminating in resolution or lead- 
ing to abscess, the symptoms and treatment required will be 
the same as in similar affections from other causes. In like 
manner, the occurrence of erysipelas, or other complications 
to which these wounds of the scalp are liable, will be found 
treated elsewhere. (See Injuries op the Head.) 

The treatment of an ordinary gunshot wound of the scalp 
should be very simple. Cleansing the surface of the wound, 
removing the hair from its neighborhood for the easier ap- 
plication of dressings, lint moistened with clean water, very 
spare diet, and careful regulation of the excretions are the 
only requirements in most cases. The patient must be closely 
watched, so that measures may be taken to counteract in- 
flammatory symptoms in their earliest stages. Even after 
one of these wounds has healed, and the patient to all ap- 
peai-ance has quite recovered, it is necessary to enjoin con- 
tinued abstinence from excesses of all kinds. Instances 
are frequently quoted where intoxication, a long time after 
the date of injury, has induced symptoms of apoplexy and 
death In the Surgical History of the Crimean Cam- 
paign, the case of a soldier of the 81st Eegiment, thirty- 
eight years old, who received a contused wound at the back 
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of the head from ;i piece of shell, without section of the scalp 

and without lesi >f the bone, is related. Iii this instance 

a small abscess formed under the scalp, and was evacuated. 
After the wound was healed the man suffered from constant 
headaches, and was invalided to England. Soon after land- 
in- he drank freely, coma followed, and he died shortly 
afterward. The post-mortem examination showed traces of 
inflammatory action in the dura mater, and "just anterior 
and superior to the corpora quadrigemina was a tumor the 
size of a walnut, composed of organized fibrin and some 
clotted blood." 

Wounds complicated with fracture, but without de- 
pression on the cerebrum. — These are very uncertain in 
their eflects, and often apt to mislead the surgeon, from the 
absence of urgent symptoms in their early stages. The oc- 
currence of fracture is, however, sufficient to show the force 
with which the projectile has struck the head, and to indicate 
the mischief which the brain and its immediate coverings 
have not improbably sustained. 

In these injuries there may be a simple furrowing of the 
outer table, without injury to the inner ; or there may be 
fissure extending to a greater or less degree of length, or 
radiating in several lines; or both tallies may be comminuted 
in the direction the ball has traversed in such small portions 
that they lie loosely on the dura mater without much altera- 
tion in the general outline of the cranial curve. The chief 
and only means, in many cases, of concluding that no depres- 
sion upon the cerebrum has taken place is the absence of the 
usual symptoms of compression : for it is well known that 
simple observation of the injury to the outer table, whether 
by Bight or touch, will by no means necessarily lead to a 
knowledge oi' the amount of injury or change of position in 
tin' inner table. 

When simple removal of a portion of the outer surface of 
the skull has been caused by the passage of the ball or other 
missile, the wound will sometimes heal, under judicious treat- 
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merit, without any untoward symptom. A layer of the ex- 
posed surface of bone will probably exfoliate, and the wound 
granulate and become closed without further trouble. But 
such injuries, for reasons before named, are very likely to be 
followed by inflammation, and not improbably abscess, be- 
tween the internal table and dura mater; and further, as a 
consequence of the vascular supply being stopped, and per- 
haps also partly from the effects of the original contusion 
by necrosis of the inner table itself. Care must be taken not 
to mistake one of these injuries for a depressed fracture, as 
is not unlikely to happen when the excavation effected by 
the projectile is rather deep and the edges of the bone bor- 
dering the excavation are sharp. 

Fissured fractures, when the fissure extends through the 
skull, usually result from injuries by shell. The passage of 
a ball may fracture and very slightly depress a portion of the 
outer table of the cranium, and then the line of fracture will 
very closely simulate fissured fracture extending through 
both tables, and the diagnosis between them be excessively 
doubtful. When fissured fracture exists, the distance to 
which it may be prolonged is often quite unindicated by 
symptoms, and its extent is very uncertain. Fissures often 
extend to long distances. They may occur at a part remote 
from the spot directly injured. In the case of a lieutenant 
of the 11th Hussars, who was apparently slightly wounded 
at Balaklava in the middle of the forehead by a piece of 
shell, a fissured fracture was found, after death, across the 
base of the skull, quite unconnected with the primary wound, 
and seemingly from contre-covp. Death resulted from in- 
flammation and suppuration setup near this indirectly-injured 
part. Fissured fracture of the inner table may also occur 
from the action of a ball without external evidence of the 
fracture. Such a case occurred in the 55tli Regiment, in the 
Crimea. The soldier had a wound of the scalp alon"- the 
upper edge of the right parietal bone. The ball in passing 
had denuded the bone; but there was no depression. The 
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man walked to camp from the trendies without assistance, 
ami there were do cerebral symptoms on his arrival at hos- 
pital; but five days afterward there was general edema of 
dp and righl side of laee, the wound became unhealthy, 
and slight paralysis appeared on the left side. The next 
day hemiphlegia was more marked, convulsion and coma 
followed, and he died on the thirteenth day after the injury. 
Pressure from a large clot of coagulurn and extensive in- 
flammatory action were the immediate causes of death ; but 
a fissure, confined to the inner table, running in line with the 
course of the ball, was also discovered. A preparation of 
the calvarium in this case was presented by Dr. Cowan, 55th 
Regiment, to the museum at Fort Pitt. 

The cases where comminution has resulted from the track 
of a ball across the skull generally present less unfavorable 
results than those where a single fissured fracture, extending 
through both tables, exists. The small, loose fragments can 
be removed; and if the dura mater be intact, the case, with 
proper care to prevent inflammatory action, may not im- 
probably be attended with a favorable recovery. 

Wounds complicated with fracture and depression on 
the cerebrum. — Such wounds are most serious, and the 
prognosis must be very unfavorable. They must not be 
judged of by comparison with cases of fracture with depres- 
sion caused by such injuries as are usually met with in civil 
practice. The severe concussion of the whole osseous sphere 
by the stroke of the projectile, the bruising and injury to the 
bony texture immediately surrounding the spot against which 
it has directly impinged, as well as the contusion of the ex- 
ternal soft parts, so that the wouud cannot close by the ad- 
hesive process, constitute very important differences between 
gunshot injuries on the one side, and others caused by instru- 
ments impelled solely by muscular force on the other. So, 
also, the injury to the brain within, and its investments, is 
proportionablv greater in such injuries from gunshot. The 
experience of the Crimean campaign shows that, when these 
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injuries occurred in a severe form, they invariably proved 
fatal. Of seventy-six cases treated, where depression only, 
without penetration or perforation, existed, fifty-five proved 
fatal, twelve were invalided, and nine only were discharged 
to duty. In the twenty-one survivors, the amount of de- 
pression is stated in the history of the campaign to have 
been slight, though unmistakable, and all except one recov- 
ered without any bad symptom. Of eighty-six other ca3es 
where perforation or penetration of the cranium occurred, 
all died. 

With penetration of the cerebrum. — It is obvious that, 
where a projectile has power not only to fracture, but also 
to penetrate the cranium, it will rarely be arrested in its 
progress near the wound of entrance. Either splinters of 
bone, or the ball, or a portion of it will be carried through 
the membranes into the cerebral mass. Sometimes a ball, 
if not making its exit by a second opening in the cranium, 
will lodge at the point of the cerebral substance opposite to 
that of its place of entrance; but the course a projectile may 
follow within the cranium is very uncertain 

Instances have occurred where balls have lodged in the 
cerebrum without giving rise to serious symptoms of danger 
for a long time. Such cases might lead to throwing sur- 
geons off their guard in making a prognosis, from supposi- 
tion that the ball by some accident had not lodged. The 
case of a soldier wounded by a ball in the posterior part of 
the side of the head is mentioned by Mr. Guthrie. The 
wound healed, and the man returned to duty ; a year after- 
ward he got drunk, and died suddenly. The ball was found 
in a sac lying in the corpus callosum. Another soldier 
wounded at Waterloo had a similar recovery, and also died 
after intoxication. The ball was found deeply lodged in a 
cyst in the posterior part of the brain. An artillery soldier 
was wounded, in the Crimea, by a rifle-ball, which entered 
near the inner angle of the left superciliary ridge. The wound 
progressed without a bad symptom until a month afterward, 
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when ooma came on, and death shortly followed. The ball 
•and in a sac, in which pus also was contained, at the 
base of the left anterior lobe of the brain. 

Treatment. — The treatment of the various kinds of frac- 
ture- from gunshot, and their complications, may be con- 
sidered together. Formerly, a gunshot wound of the head 
ipposed to be in itself a sufficient indication for the use 
of the trephine; indeed, even where no fracture was caused, 
an opening was recommended by comparatively recent sur- 
geons to 1)0 made in the cranium, to meet symptoms which 
might be expected to result. Modern surgeons, however, 
generally have; made use of the trephine only when there 
was reason for concluding that depressed bone was leading 
to permanent interruption of cerebral function, or that an 
abscess bad formed within reach, and was capable of evacua- 
tion. Preventive trephining has been proved to be useless, 
as well as dangerous, and is no longer an admissible opera- 
tion. The tendency of the most recent experience has been 
to limit the practice of trephining to the narrowest sphere ; 
and when the very great difficulty of making accurate diag- 
nosis in these cases is considered, — whether as to the dis- 
tinguishing signs of compression ; the precise seat of its 
cause, ii' the compression exist; the space over which this 
cause, when ascertained, may extend; its persistent or 
temporary character; its complications; and certain dangers 
connected with the operation itself, — no wonder need be 
excited that this tendency should exist. Besides, the 
numerous oases which have now been noted where bone has 
evidently been depressed, but the brain has accommodated 
itself to the pressure without serious disability being caused, 
or where compression from ell'usion has been removed by 
absorption under proper constitutional treatment, are further 
causes of hesitation in respect to trephining. In the Surgical 
Report <i!' the Crimean Campaign, it is stated that the tre- 
phine was only successfully applied in four cases (and none 
of these were from rifle-balls) during the whole war; and 
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that in these instances the patients were subsequently sub- 
ject to occasional headache and vertigo; and in the French 
report, by Dr. Scrive, it is stated that trephining was for 
the most part fatal in its results in the French army. In 
siege operations, the experience as regards wounds of the 
head is always very extensive, the lower parts of the body 
being so much more protected in the trenches. According 
to Dr. Scrive's returns, one of every three men killed in the 
trenches before Sebastopol, and one in every 3*4 wounded, 
was injured in this region. In the English returns, wounds 
of the head and face in the men are shown as 19-3 per cent.; 
in the officers, as 15 per cent.; but this is of the total 
wounded in the field as well as in the trenches. There was, 
therefore, as extensive a range for observation of the effects 
of trephining in the siege of Sebastopol as is likely to hap- 
pen in any war. Dr. Stromeyer, who in the early part of 
his professional career resorted to trephining in complicated 
fractures of the skull, records, in his Principles of Military 
Surgery, that he has abandoned the practice. After the 
battle of Kolding, in Sleswick, in 1849, there were eight 
gunshot fractures of the skull, with depression, and more or 
less cerebral symptoms. In all these, with one exception, 
the detachment of the fractures was left to nature, and all 
recovered. One patient, from whom some fragments were 
removed on the seventh day, was placed in considerable 
danger by the treatment, and Dr. Stromeyer resolved never 
to adopt it again.' In 1850, in Sleswick, two young sur- 
geons came under Dr. Stromeyer's care with gunshot wounds 
of the head, accompanied by deep depression ; they were 
both treated without trephining, and both recovered. 
Throughout the three campaigns of the Sleswick-IIolstein 
war, there was only one case of trephining which gave a 
favorable result. Military experience makes it difficult to 
understand the frequent and successful performance of tre- 
panning by the older surgeons for such slight causes as they 
performed it, excepting that the patients labored under 
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little else than the effects of the operation itself, while very 
fatal mischief has existed in addition in those instances in 
which tin- operation has been resorted to for accidents from 
gunshot. A circumstance quoted by Sir (i. Ballinghall 
particularly illustrates the favorable results of abstaining 
from trephining in some cases. After the battle of Talavera, 
a hospital which had been established in the town had to be 
suddenly abandoned, and an order was given for all the 
wounded who could march to leave it. There was no time 
for selection, and among those who marched were twelve 
or fourteen men with wounds of the head, in which the 
cranium was implicated, four or live having both tahles frac- 
tured, and two having the globe of one eye destroyed along 
with fracture of the os frontis. All these men recovered, 
though thej were sixteen days on the march, harassed and 
exposed to a burning sun, and had no other application 
than water-dressing. Of eighl cases of contusion or fracture 
of the cranium, with displacement of both tables, recorded 
by Dr. Williamson, among men who were sent from India 
to Chatham, during the late mutiny, none had been tre- 
phined. In all these there was a depressed cicatrix, the 
wound having contracted and become (dosed hy a strong 
fibrous investment. In one case — a wound by a musket- 
hall, in the center id' the forehead — the hall was supposed 
to he still lodged within the skull. In the Fort J'itt 
museum are several preparations, showing depressed frac- 
ture of the inner table oi' the skull from gunshot, taken 
from patients who had recovered without trephining, and 
died years afterward from other causes. The edges of the 
depressed portions of hone had become smooth, and united 
by new osseous matter, and the cerebrum must have accom- 
modated itself to the new form of the inner cranial surface. 
Two or three instances are known in which the course of a 
ball has been traced from the site of entrance across the 
brain, and trephining resorted to for its extraction, with 
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success; but there arc also many others in which the mere 
operation of the extraction of a foreign body lias apparently 
led to the immediate occurrence of fatal results. Moreover, 
splinters of bone are not unfrequcntly carried into the brain 
by balls, and these may elude observation; or the ball itself 
may be divided and enter the brain in different directions, 
as was observed in the Crimea; when the operation of tre- 
phining can only be an additional complication to the 
original injury, without any probable advantage. Where 
irregular edges, points, or pieces of bone are forced down 
and penetrate — not merely press upon — the cerebral sub- 
stance, or where abscess manifestly exists in any known 
site, or a foreign substance has lodged near the surface, and 
relief cannot be afforded by the wound, trephining may be 
resorted to for the purpose ; but the application of the 
operation, even in these cases, will be very much limited if 
certainty of diagnosis be insisted upon. In all other 
it seems now generally admitted that much harm will be 
avoided, and benefit more probably effected, by employing 
long-continued constitutional treatment, viz., all the means 
necessary for controlling and preventing the diffusion of 
inflammation over the surface of the brain and its mem- 
branes, — the most careful regimen, very spare diet, strict 
rest, calomel and antimonials, occasional purgatives, cold 
application locally, so applied as to exclude the air from 
the wound, and free depiction by venesection, in case of 
inflammatory symptoms arising. Similar remarks will apply 
in case of lodgment of a projectile within the brain; if the 
site of its lodgment is obvious, it should be removed with as 
little disturbance as possible, but trephining for its extraction 
on simple inference is unwarrantable. 
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GUNSHOT WOUNDS OF THE SPINE. 

Q-unshol wounds of the spine are closely associated with 
similar injuries of the head. In both classes corresponding 
considerations must be entertained by the surgeon in refer- 
ence to the important nerve-structures, with their mem- 
branes, which are likely to be involved in the injury to their 
lis envelope; in both, the effects of concussion, com- 
pression, laceration of substance, or Subsequent inflammatory 
action, chiefly attract attention. In the Surgical History of 
the Crimean Campaign, twenty-seven cases are noted in 
which vertebrae were fractured, eight being without appar- 
ent lesion of the spinal cord, and nineteen with evident 
lesion. Of these, twenty-five died; and two, in which the 
fractures were confined to the processes of the vertebrae, 

Survived to be invalided. The gunshot wounds affecting 
the spinal column have not been separated from injuries iiv 
other regions in the French returns. Six men only wounded 
in the spine, during the late mutiny in India, arrived in 
Chatham. In all, they were the results of musket-balls. 
Two were wounds of the sacrum; in the remainder, the por- 
tions of the vertebras fractured were the spinous processes. 
Concussion of the spinal column, leading to paralysis more 
or less persistent, is usually occasioned by fragments of shell, 
or stones from parapets ; and in these eases the accidents 
are mostly accompanied by extensive lesions of the neigh- 
boring structures. In one fatal case in the Crimea, the ball 
passed through the spine rather below the first dorsal verte- 
bra, leading to complete loss of sensation and voluntary 
motion below the seal of injury, and death on the sixteenth 
day afterward ; in another, a rifle-bullet entered the right 
side of the second lumbar vertebra, traversed the spinal canal 
at that part, and lodged in the body of the hone. In this 
latter case, violent pain was complained of in the lower 
extremities, shooting along the groins. The patient was 
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paraplegic, and death ensued thirty-three hours after admis- 
sion. In another fatal case, a rifle-bullet passed through the 
right cheek, and lodged near the base of the skull. There 
was no paralysis, but delirium and coma supervened, and 

the patient died five days after receiving the wound. The 
bullet was found after death, lying just below the basilar 
process, and a large piece of the atlas was broken off' and 
almost detached. The spinal cord did not appear to have 
been primarily injured, but acute inflammation had been set- 
up, and had extended to the membranes of the brain. There 
is a preparation in the museum at Fort Pitt which shows 
fracture both of the atlas and axis, without lodgment of the 
ball. The patient survived thirty days. It is curious that, 
in a case under the care of the writer, before referred to, 
where a rifle-hall passed through the right loin, entered the 
spinal canal between the third and fourth lumbar vertebrae, 
breaking the lamina', passed upward within the column, be- 
tween it and the cord, and made its exit through the left 
intervertebral foramen between the second and third verte- 
brae, as shown after death, no paralysis occurred at the time 
of the injury, nor subsequently, nor was any evidence afforded 
post mortem of thecal inflammation having been excited. 
(See Guy's lleports, vol. v., 185!).) 

Tn injuries of the vertebral column and spinal cord occur- 
ring in military practice, the mischief is usually so compli- 
cated and extensive, and the medulla itself so bruised, that 
the cases must be very rare indeed in which the operation of 
trephining, if justifiable in any case, can offer the slightest 
prospect of benefit. M. Baudens extracted, with an eleva- 
tor supplied with a canula, a ball which had lodged in tho 
eleventh dorsal vertebra and was causing compression with 
complete paraplegia. The paralysis disappeared immedi- 
ately after the extraction of the bullet; hut tetanus came on 
four days afterward, and proved speedily fatal. Balls have 
been known to pass through the bodies of vertebrae, and ap- 
parent cure follow; but as such patients in military practice 
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arc usually invalided out of the service as soon as they are 
fit to leave hospital, no opportunity is afforded for observing 
the consequences which ulteriorly ensue. 

GUNSHOT WOUNDS OF THE FACE. 

Wounds of the face from musket- shot, grape, and small 
fragments of shell are usually more distressing from the de- 
formity they occasion than dangerous to life. The absence 
of vital organs, the natural divisions among the bones, and 
their comparatively soft structure, rendering them less liable 
to extensive splitting; the copious vascular reticulation and 
supply rendering necrosis so much less likely and repair so 
much easier than in other bones ; the limited amount of >pace 
occupied by the osseous structure between their respective 
periostea] investments, and the opportunities from the num- 
ber of cavities and passages connected with this region for 
the escape of discharges, lead to this result. On the other 
hand, the vascularity of this region leads to danger both of 
primary and especially secondary hemorrhage — -a circum- 
stance which, in all deep wounds of this region, must be 
looked for as a not improbable complication. The other 
complications of these gunshot wounds are lesions of the 
organs of special sense, injury to the base of the skull, pa- 
ralysis from injury to nerves, wounds of "lands, their ducts, 
and of the lachrymal apparatus; but it is scarcely necessary 
to do more than allude to them, as the considerations con- 
nected with their treatment will be found elsewhere. 

Wounds from cannon-shot occasionally illustrate what ter- 
rible injuries may be borne in this region without life being 
at once extinguished. They are the more distressing because 
the patient lives conscious of his sufferings without possibil- 
ity of surgical alleviation. The case of an officer of Zouaves, 
wounded in the Crimea, is recorded, who had his whole face 
and lower jaw carried away by a ball, the eyes and tongue 
included, so that there remained only the cranium, supported 

T 
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by the spine and nock. This unfortunate being lived twenty 
hours after the injury, breathing by the laryngeal opening at 
the pharynx, while his gestures left no doubt that he was con- 
Bcioua of his condition. Mr. Guthrie lias recorded a similar 
case which occurred in an officer during the assault of Had- 
ajos. This patient suffered distressingly from want of water 
to moisten his throat, but could not swallow when some was 
brought. One eye was left hanging in the orbit, the floor 
of which was destroyed, and this enabled him to write thanks 
for attention paid him. He did not die till the second night 
after the injury. 

In the treatment of gunshot wounds of the face where the 
bones are splintered and torn, the Burgeon should always re- 
tain and replace as many of the broken portions as possible. 
Tt is often surprising how small connections with neighbor- 
ing soft parts will suffice to maintain vitality and lead to re- 
stored union in this region. A case winch occurred to the 
writer in August, 1855, in a private of the 19th Regiment, 
is detailed in the Lancet, p. 436, of that year. The wound 
was caused by a fragment of shell. The right half of the 
arch of the palate was jammed in and fixed at right angles 
to the other half, and the upper maxillary bone was so com- 
minuted that it was scarcely possible to note the directions of 
the lines of fracture. The lower maxilla was broken in three 
places, and there was extensive laceration of the soft parts. 
Great difficulty was met with at first in unlocking the parts 
of the palate which had been driven into each other, and, 
when they were separated, the right half hung down loosely 
in the mouth ; yet favorable union was obtained between all 
these fractures, the broken portions being adjusted so that 
the man recovered with both the upper and lower maxillae 
consolidated in their normal relations to each other. No teeth 
had been driven out of their sockets, and they were very 
useful as points of support in the steps taken to procure 
coaptation of the disunited fragments. In the Lancet of 
February 24th, 1855, may be found the description of a se- 
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riea of wounds of the face, from the Crimea, which were ex- 
amined by Mr, Samuel Solly, ami described by him, some of 
them illustrating how wonderfully the larger arteries often 
escape in these injuries. In one, loss of the sense of taste 
on one side of the tongue had resulted; in two, there was 
partial paralysis of the portio dura; in another, impaired 
action of the jaw. In one, where a ball entered at the junc- 
tion of the malar bone and os frontis on the left side, and 
descended and escaped at the posterior border of the sterno- 
mastoid muscle, the sight of the left eye was destroyed, and 
that of the right weakened; and constant headache, dullness 
of intellect, and incapacity for mental application remained. 
The injury had originally been followed by symptoms of cer- 
ebral concussion. In another case, the man came home with 
an iron shot firmly wedged and lodged in the center of the 
vomer. When extracted, at Chatham, by Staff-Surgeon 
Parry, it was found to weigh nearly four ounces. The re- 
turns of the Crimean campaign, from the 1st of April, 1855, 
to the end of the war, show ">:!.'> wounds of the face, of which 
number 415 returned to duty, 74 were invalided, and 14 died. 
Bones were penetrated in 107 of these cases, one eye was 
injured in 4li, and both eyes in - cases. Mr. Guthrie has 
recorded that he several times saw both eyes destroyed by 
one ball, without much other mischief, and one, and even 
both, rendered amaurotic by balls which had passed behind 
the eyes. Of 21 cases of wounds of the face, with injuries 
to bones, returned to England from the late Indian mutiny, 
and recorded by Dr. Williamson, 11 had lost the sight of 
one eye, and 1 of both eyes; li cases were complicated with 
fracture of the lower jaw, and in 3 of these the fracture 
remained ununited. 
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GUNSHOT WOUNDS OF THE CHEST. 

These always form a large proportion of the injuries from 
warfare, both in the open held and more especially in sieges, 
whore the upper part of the body is chiefly exposed. Dr. 
Scrivc's returns show that the proportion of chest to other 
wounds was 1 in 12 in the trenches, and 1 in 20 in ordinary 
engagements. In the British forces they arc returned as 1 
in 10 among the officers during the whole war, and nearly 1 
in 17 among the men, from 1st April, 1855, to the end of 
the war. The ample space of this region, ami the exposed 
surface it offers as a target toward the enemy, would lead to 
an anticipation of such results. The serious complications 
which ensue when the cavity of the chest is penetrated, and 
the dangerous consequences of wounds of its viscera, cause 
the proportionate mortality to be very great. The British 
returns show that among the officers treated for these wounds 
)!1] per cent, and among the men 28y'g per cent. died. Out 
of 603 wounded men who returned to England from the late 
Indian mutiny, the number who had received wounds of the 
chest was only 19. In many instances men thus wounded 
do not live long enough to come under treatment, but die on 
the field of action from penetration of the heart, hemorrhage, 
suffocation, or shock; and the proportion of chest wounds 
returned as "killed in action," or as "died under treatment," 
will constantly vary according to circumstances connected 
with the nature of the military operations, and the opportu- 
nities of early removal from the field to hospital. 

Gunshot wounds of the chest may conveniently be divided 
for study into two classes, viz., non-penetrating and pene* 
trating. Non-penetrating wounds become subdivided into 
simple contused wounds of the soft parietes; contused ami 
lacerated wounds; the same accompanied witli injury to 
bones or cartilage; and, lastly, those complicated with lesion 
of some of the contents of the chest, the pleura remaining 
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unopened, or, if opened, without a superficial wound. PENE- 
TRATING wounds may exist without wound, or with wounds 
of one or more of the viscera of this cavity. Among the 
more serious complications with which the latter may be 
accompanied is the lodgment of the projectile or other for- 
eign bodies, as of fragments of bone, within the chest. As 
woumls of tlic heart and great vessels are almost invariably 
at once fatal, and as the organs of respiration occupy the 
greater part of the cavity of this region, it is in reference to 
the latter that the treatment of chest wounds is chiefly con- 
cerned. 

Non-penetrating wounds.— Of the simpler wounds in 
which the soft parietes only are involved little need be ob- 
served, excepting that the healing process is often prolonged 
by the natural movements of the rihs to which the wounded 
structures are attached, especially when the ball has taken a 
circuitous course beneath the skin, and that the surgeon must 
be on his guard to watch for pleuritis arising as an occasional 
consequence of these injuries. In two deaths recorded in 
the Director-General's History of the Crimean War, under 
simple flesh woumls, without fracture or pleural opening, 
from bullets, the fatal termination arose from pleuro-pneu- 
monia. When the force has been great, as when fragments 
of shell or rifle-halls strike at full speed against a man's 
breast-plate, not only may troublesome superficial abscesses 
and sinuses follow, but the lungs may have been compressed 
and ecchymosed at the time of the injury, and hemoptysis 
be one of the symptoms presented. 

When the projectile has been of large size, although no 
opening of the parietes or fracture exists, death sometimes 
ensues by suffocation as the direct result of pulmonary en- 
gorgement. The danger of pleuritis or pneumonia will be 
iter when the injury has been so severe as to cause 
division of bone or cartilage, and the subsequent suppura- 
tion and process of exfoliation will not unfrequently prove 
very tedious and troublesome. Although the pleura has 
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not been opened, the lung may be lacerated either by the 
force of contusion or, as in a case recorded by Dr. Macleod, 
by the edges of the fractured ribs, which may afterward 

return to their normal relative positions, so as to leave no 
indication (hiring life of the means by which the lung had 
been wounded. Such an injury would be rendered much 
more probable by the existence of old adhesions, connecting 
the pulmonary and costal pleura) opposite to the site of 
injury. 

Notwithstanding a projectile has not penetrated the pari- 
etes of the chest, a pleural cavity may be opened, as in inju- 
ries from other causes, and the lung wounded by the sharp 
edges of fractured ribs. This will be indicated by emphy- 
sema, pneumothorax, hemoptysis, probably signs of internal 
hemorrhage, and inflammation. Such wounds will generally 
be the result of injuries from fragments of shell. 

Penetrating wounds. — These wounds, especially when 
the lung is perforated or the projectile lodges, are necessa- 
rily exceedingly dangerous. Fatal consequences are to be 
feared, either from hemorrhage, leading to exhaustion or 
suffocation; from inflammation of the pulmonary structure 
or pleurae; from irritative fever accompanying profuse dis- 
charges; or from fluid accumulations in one or both of the 
pleural sacs. 

Tn gunshot injuries a penetrating wound of the chest is in 
must instances readily obvious to the sense of sight or touch; 
but it will be found by no means easy always to decide whether 
a lung has been penetrated or otherwise. The train of symp- 
toms usually described as characterizing wounds of the lung 
must not be expected to be all constantly present; they are 
each liable to be modified by a great variety of circumstances, 
and may each severally exist in penetrating wounds of the 
chest where the lung has escaped perforation. Nor is it 
always easy to determine whether the ball has lodged or 
not; or, the ball having passed through, whether fragments 
of bone, or other substances, have remained behind. 
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When the chest has been opened l»y a projectile, the fol- 
lowing signs may be expected in addition to the external 
physical evidences of the injury: a certain amount of con- 
stitutional shock; collapse from loss of blood; and, if the 
lung be wounded, effusion into the pleural cavity, hemopty- 
sis, dyspnoea, and an exsanguine appearance. These will 
generally, but not invariably, be followed, after twenty-four 
bonis or later, by the usual signs of inflammation in some of 
the structures injured. 

The shock of penetrating wounds of the chest, apart from 
the collapse consequent on hemorrhage, is not generally so 
great as happens in extensive injuries to the extremities <>r 
in penetrating wounds of the abdomen. There is often much 
more "shock" when a ball has not penetrated; but, having 
nut with something to oppose its course, has nevertheless 
inflicted a violent percussion of the whole chest and its con- 
tents. 

When loss of blood occurs without the lung being 
wounded, the hemorrhage is probably proceeding from a 
wound of one of the intercostal arteries, which has been 
torn by the sharp ends of fractured bone. Serious hemor- 
rhage, however, is exceedingly rare from vessels external to 
the cavity of the chest. 

When blood is effused in any large quantity into the pleu- 
ral sac — as indicated by the exsanguine appearance of the 
patient, increasing dyspnoea, occasional hemoptysis, and the 
Btethoscopic signs on auscultation, — the inference is, that 
the lung has been opened, and that it is from its structure 
the blood is flowing. The amount of hemorrhage in wounds 
of the lungs will greatly vary according to the direction of 
the track of the ball; for the large vessels cannot here glide 
a\v:i\ from the action of the projectile, as they may in the 
neck or extremities of the body. Wounds, therefore, near 
the root of each lung, where the pulmonary arteries and 
veins are largest, are attended with the greatest amount of 
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hemorrhage ; and as coagula can hardly form sufficiently 
to Buppresa the flow of blood, arc generally fatal. 

Hemoptysis indicates injury to the lung, but does not give 
assurance that this organ lias been penetrated. It generally 

accompanies gunshot wounds of the lung in a greater or less 
degree, no doubt always when a bronchial tube of large size 
is penetrated; but, as maybe ascertained by careful perusal 
of recorded cases, is sometimes wholly absent, even though 
the patient may be troubled by cough. Dr. Fraser, in a 
recent monograph on Wounds of the Chest, states that out 
of nine fatal eases observed by him in the Crimea in which 
the lungs were wounded, only one had hemoptysis; and out 
of seven in which the lungs were found not to be wounded, 
two had hemoptysis. This, however, from the writer's ob- 
servation, would appear to be an unusual proportion of 
in which hemoptysis was not present after wouuds of 
the lungs. 

Dyspnoea is a frequent accompaniment of wounds pene- 
trating the lung, but not a constant symptom before inflam- 
matory action has set in. When dyspnoea is great in the early 
period, it will often be found to depend upon the injuries 
to the parietes, and to the pain caused on taking a full in- 
spiration; as a sign of subsequent mischief in the progress 
of the case, it is, of course, very constantly present. It is 
now known that the opening of the pleura does not m 
rily induce collapse of the lung, even though unfettered by 
adhesions, during life. It was formerly supposed that the 
escape of air by the wound was a sufficient proof that the 
lung had been opened by the projectile; but it is evident 
that it is not 80, as the air may enter by the wound and be 
forced out again by the expansion of the lung in inspiration, 
or by the action of the chest on expiration. If air and frothy 
mucus with blood, as noticed in one of the cases recorded in 
the Crimean campaign, escape by the wound, there can be 
no doubt of the nature of the injury. Emphysema is not 
common iu penetrating gunshot wounds, but occasionally 
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happenB. The free opening generally made by the projectile 
sufficiently explains this fact. 

It is not necessary to refer at any length in this place to 
the inflammations which may supervene. Diffused inflam- 
mation of the lung after wounds is not so common as might 
perhaps he expected. In unfavorable cases, the pleural 
cavity is generally found to be the seat of extensive inflam- 
matory action or unhealthy accumulations, especially where 
irritation has been kept up by the presence of foreign bodies 
or the patient's constitution has become from any cause 
debilitated. 

Treatment. — The object of the surgeon's care must be in 
the first place to arrest hemorrhage; afterward, to remove 
pieces or jagged projections of bone, or any other sources 
of local irritation; and to adopt means to prevent interfer- 
ence with the natural process of cure, which takes place by 
adhesion of the opposite pleural surfaces near the wound in 
the first instance, and subsequently by cicatrization of the 
wound itself, or, as shown in an interesting preparation in 
the museum of the Army .Medical Department at Fort Pitt, 
by contraction into a narrow sinus lined with a distinct ad- 
ventitious membrane into which the small bronchial tubes 
open. Although the shock may happen to be considerable, 
attempts to rally the patient, if any be made, should be con- 
ducted very cautiously; the prolongation of the depressed 
condition may be valuable in enabling the injured structures 
to assume the necessary state for preventing hemorrhage. 
Hemorrhage from vessels belonging to the costal parietes 
should be arrested by ligature, as in other parts, if the source 
from which it proceeds can be ascertained, and if the flow of 
blood be so free as not to be controlled by the ordinary styp- 
tics. Operative interference of this kind is chiefly called for 
on account of secondary, not primary, hemorrhage. Hem- 
orrhage from the lung itself must be treated on the general 
principles adopted in all such cases; the application of cold 
to the chest, perfect quiet, the administration of opium, 

8 
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and, if the patient be sufficiently strong, bleeding from a 
large opening until Byncope supervenes. When blood has 

accumulated in any large quantity, and the patient is much 
oppressed, the wound should be enlarged, if necessary, so 
as, with the assistance of proper position, to facilitate its 
escape. If the effused blood, from the situation of the 
wound, cannot be thus evacuated, and the patient be in 
danger of suffocation, then the performance of paracentesis, 
as directed for the relief of empyema, must be resorted to. 

The extensive bleedings formerly recommended in all pen- 
etrating gunshot wounds of the chest are now practiced with 
much greater limitations — indeed, should never be employed 
simply with a view to prevent mischief from arising. Ven- 
esection carried to a great extent does harm by lessening the 
restorative powers of the frame. Tt appears to interrupt the 
process of adhesion between the pleural surfaces and the 
steps taken by nature to repair the existing mischief, while 
it leads the injured structures into a condition favorable for 
gangrene, or encourages the formation of ill-conditioned 
purulent effusions. When inflammation has arisen, venesec- 
tion may be joined with other means to control its excessive, 
action, and to give relief, which it certainly does, to the pa- 
tient; and where hemorrhage is manifestly going on inter- 
nally, it may be practiced with a view of draining the blood 
from the system and more speedily inducing faintness, to 
give an opportunity to the pulmonic vessels to become 
closed; but, even when thus applied, the general state of 
the patient will not be unconsidered by a judicious surgeon, 
nor caution neglected, lest the venesection cause him to sink 
more rapidly from the additional shock to the system and 
abstraction of restorative force. Taking away blood cer- 
tainly does not prevent pneumonia from supervening, but 
occasionally seems to give the inflammation, when it arises, 
more power over the weakened structures, or even to cause 
it to be accompanied with typhoid symptoms. Many eases 
will be found in the various published records derived from 
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♦ he Crimean campaign, where favorable recovery has taken 
place after wounds of the lung without venesection being at 
all resorted to as part of the treatment. 

The case of an officer of the 19th Regiment, who was 
shot at the assault of the Great Redan, and under the care 
of the writer, will serve to illustrate some of the points 
before named. In this instance, a rifle-hall passed through 
the upper part of the left scapula near- its superior posterior 
angle, comminuting the hone and entering the chest. The 
hall, together with a piece of cloth, was excised in front, 
two inches above and internal to the fold of the axilla. The 
mouth was tilled with blood immediately after the injury; 
bloody expectoration continued for three days; there was 
hacking COUgh on increased inspiration; the respiratory 
murmuT was accompanied with slight crepitating rales in 
the upper part of the lung; there was weakness, but not 
much shock. The small degree of the latter symptom, and 
the absence of evidence of effusion of blood into the pleural 
cavity, led at the time to a suspicion that the hall had 
glanced round the costal pleura and had only contused the 
lung; but the fact of the absence of vessels of large size at 
this part of the lung, especially it' there were pleural adhe- 
sions, may have been the cause of these results. This officer 
had been much weakened in frame by scorbutic diarrhoea in 
the winter of 1 s.")4-55, and though the cure was protracted 
by occasional attacks of diarrhoea subsequently to the injury, 
by profuse discharge from the wounds, and separation from 
time to time of spiculse of bone, he left for England two 
months afterward with his recovery nearly completed, and 
no inconvenience has been experienced in the discharge of 
his duties since. No venesection was practiced in this 
case; hut tonics, nourishing diet, and port wine were given 
as soon as suppurative action had been established. 

But in discountenancing great bleeding, mention should 
not at the same time he omitted that, in many cases, re- 
corded by numerous authors, and judging post factum, the 
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successful issues appear to have been owing to copious 
venesection. A remarkable case occurred in a young Boldier 
of the 83d Regiment, private Thomas Monaghan, under 
the care of Deputy Inspector-General I>r. Muir, then sur- 
geon of the regiment. This man was wounded in August, 
1855, through the left shoulder-joint and chest, the glenoid 
cavity and head of the humerus being injured and the lung 
implicated. In this •instance complete recovery as to the 
chest, and recovery with partial anchylosis of the shoulder, 
without operative interference, followed, and appeared at- 
tributable chiefly to inflammatory action being subdued by 
repeated depletion, the use of antimonial medicines, and 
enforced abstinence. In two other cases, hitherto unre- 
corded, which occurred during the same month in the same 
regiment, successful terminations appeared to be attributable 
to similar means. In one of these the ball entered the front 
of the chest, between the third and fourth ribs, and passed 
out between the seventh and eighth ribs below; in the Other, 
after passing through the right arm, it entered the chest at 
the posterior border of the axilla, and emerged near the 
apex of the scapula. 

To remove splinters of bone, and readjust indented por- 
tions of the ribs, the finger should be introduced into the 
wound, and care taken that in doing so no pieces of cloth 
or fragments be separated and projected into the pleural 
sac. Notice must at the same time be taken of any bleeding 
vessel requiring to be secured. A pledget of lint should be 
laid over the wound; and a broad bandage placed round the 
chest, just tight enough to support the ribs and in some 
degree to restrain their movements, but with an opening 
over each wound large enough to permit the. ready acci 
the surgeon to it if necessary. If the patient's comfort ad- 
mits of it, he should be laid with the wound downward, with 
a view to prevent accumulation of fluid in the pleura; and 
if there be two openings, as will be most frequently the case 
in rifle-ball wounds, one wound should be thus placed, and 
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the upper one kept covered. In gunshot wounds, closure of 
the parietea by adhesion is of course not to be looked for. 
The diet, beverages, and medicines must constantly have 
reference to the avoidance of inflammatory action; and 
should this occur it must be combated on general principles. 
It is by such means we shall best assist the natural efforts 
toward recovery. 

If the presence of a ball within the cavity be ascertained, 
efforts should be made for its removal. But any attempt 
to determine where the ball has lodged should be made very 
cautiously, as more harm may result from the interference 
than from the lodgment of the foreign body. The existence 
of old adhesions will modify the effects of a penetrating 
wound, by excluding the track of the ball from the general 
pleural cavity, and may Influence the result of the injury, 
especially if there be hemorrhage, or lodgment of foreign 
bodies, which may thus be brought within the sphere of 
removal more readily. 

Wounds of the heart seldom come to the military sur- 
geon's notice, as they ordinarily prove fatal on the battle- 
field. Still it is right to mention, that examples occur in 
which musket-balls are lodged in the heart without imme- 
diately fatal results ; and one case is recorded, where a ball 
was found imbedded in its substance six years after the 
injury was received, and death then ensued from causes 
unconnected with the wound* Cicatrices have also been 
discovered, showing that a portion of this organ had been 
wounded with recovery. A private of the 2d Foot, wounded 
in the chest, came to England in a transport, and died six- 
teen days afterward in the military hospital at Plymouth. 
On removing the heart, a ball was found in the pericardium. 
There was a transverse opening in the right ventricle, near 
the origin of the pulmonary artery, and the appearances led 
to the supposition that the ball had, previous to death, been 

*Dict. des Sciences MeU, Paris, 1813, p. 217. 
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lying in the right auricle. There was general inflammation 
of the heart and left side of the chest, but no signs of inflam- 
mation on the right side. A preparation of this heart is 

preserved.* These are only referred to as indications of 
what eases may occur anion- chest injuries; such accidents 
are so rare as to lead to little practical result. 



GUNSHOT WOUNDS OF THE NECK. 

Gunshot wounds of this region do not appear to be so 
fatal as might be anticipated from the large vessels and im- 
portant canals leading to the thorax and abdomen, which at 
first sight appear to be so exposed and unprotected. In no 
region are so many examples offered of large vessels meet- 
ing but escaping from balls in their passage as in this ; 
because the cause which operates elsewhere — ready mobility 
among long and yielding structures — exists in a greater 
degree in the neck than in any other part. Where the 
large vessels happen to be divided, death must follow almost 
immediately. 

Superficial wounds of the neck offer no peculiarities. 
The larynx and trachea being the organs most prominent, 
and most frequently injured, are those which chiefly attract, 
the surgeon's notice in warfare; but a consideration of the 
anatomical structure will at once show what numerous other 
complications, whether from direct injury or consequent 
inflammation, projectiles are likely to cause when driven 
deeply into or perforating this region. 

A brief abstract of some wounds of the neck, which 
occurred during the Crimean campaign, will serve to ex- 
hibit the leading symptoms connected with them when the 
larynx, or larynx and oesophagus, are involved. Four cas< S 
maybe found in the Lancet of January 19th, 1856, to which 

*See Edin. Med. and Surg. Journal, vol. xiv. — Case of gunshot 
wound of the heart, by J. Fuge, Esq. 
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journal they were communicated by the late Mr. Guthrie, as 
" eery interesting." In the Surgical History of the War it is 
stated thai only three wounds of the neck, other than simple 
flesh wounds, occurred among the officers, from the com- 
mencement to the cud of the war; of which two proved 
fatal, and one led to invaliding. The case of an officer of 
the L9th Regiment, however, fell under the care of the 
writer, which is not included in that number; and in this 
instance the neck was completely traversed, the oesophagus 
perforated from side to side, and the larynx injured. It is 
detailed among the eases by .Mr. Guthrie. After the shock 
had subsided, the leading symptoms were aphonia, dys- 
phagia, numbness of one arm, edema and stiffness of the 
neck, distressing accumulation of mucus about the fauces, 
and Blight pyrexia. Recovery progressed favorably, and on 
the twenty-second day after the injury both external wounds 
in the neck were healed, and the two in the oesophagus ap- 
peared to be closed also. The patient referred to still suf- 
fers from a certain amount of aphonia, but not enough to 
prevent him from performing his duties as a captain, though 
want of sufficient power of voice would probably disable him 
for a more extensive command. Another of these cases, in 
which emphysema of the neck, edema of the glottis, great 
dyspnoea, and threatened suffocation gradually supervened 
in a superficial gunshot wound of the neck, with fracture of 
the thyroid cartilage, is related by Assistant Surgeon Cowan, 
55th Regiment, who performed tracheotomy, and thereby 
saved the patient's life. In another, the ball passed through 
the thyro-hyoid membrane, fractured the thyroid cartilage, 
and tore the lining membrane of the glottis. Tracheotomy 
was performed on the day after the injury, without benefit. 
Liquids could not lie prevented from passing into the trachea 
!i the wound made by the projectile. The fourth ease 
above referred to was in a private of the 07th Regiment. 
The ball entered at the pomum Adami, and passed out by 
the anterior edge of the right steruo-mastoid muscle. Loss 
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of voice, frequent cough, bloody sputa, slight emphysema at 
the wound of entrance, and nausea, were the leading symp- 
toms. When the man attempted to drink, some of the fluid 
escaped by the wound of exit. After five days this occur- 
rence ceased; and after the twelfth day, air no longer passed 
out of the wound of entrance. Both wounds gradually 
healed; but aphonia — the voice being reduced to a whisper 
— existed when the man left the regimental hospital. A 
soldier of the Rifle Brigade, under the care of Deputy In- 
speotor-G-eneraJ Fraser, C.B., then surgeon of the battalion, 
was shot through the trachea, and respiration was for sunn: 
time carried on by the wound; it, however, gradually and 
completely healed, and a, favorable recovery ensued. Another 
interesting case, hitherto unrecorded, occurred in a soldier 
of the same battalion, at the last assault of the Ilcdan. A 
rifle-ball entered this man's neck at the lower part of the left 
sterno-mastoid muscle, passed across under the skin, wound- 
ing the anterior surface of the trachea, severed some fibers 
of the right sterno-mastoid, and effected its exit. The man 
was wounded at the same time by two other rifle-balls, both 
flesh wounds, one through the left forearm, the other through 
the upper part of the right thigh; while a shell exploding 
near him caused his left eye to be penetrated with particles 
of stone and earth. Vision was lost ; but in other respects, 
excepting a little lameness from the wound in the thigh, lie 
was discharged cured, after fifty-six days' hospital treatment. 

Seven cases of gunshot wounds of the neck returned to 
England from the late mutiny in India. They were all 
simple flesh wounds. In one the musket-ball had not been 
discovered, and its position remained unknown. The man 
was wounded at Lucknow, and the ball entered the left side 
of the neck, close to the thyroid cartilage. Baron Percy 
reports a similar wound and case of lodgment in his Army 
Surgeon s Manual) in this instance, the ball was known to 
pass away by the bowels, a fortnight after the injury was 
received. 
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The liability to concussion of the cervical portion of the 
vertebral column, and to injury of the deep cervical and 
other nerves, must aot be overlooked. Wounds of the neck 
are often accompanied by more or less loss of power in one 
of the upper extremities; and more extensive paralysis 
occasionally succeeds, although there was no primary evi- 
dence of the spine being implicated in the injury. 



GUNSHOT WOUNDS OF THE ABDOMEN. 

(! nnshot wounds of the abdomen, like those of the chest, are, 
for the sake of convenience, divided into non-penetrating and 
penetrating. The NON-PENETRATING may be either simple 
flesh wounds, or may be accompanied with fracture of some 
of the pelvic bones, or with injury to some of the contained 
viscera. In PENETRATING wounds, the peritoneum only, or, 
together with it, one or more of the abdominal viscera, may 
be wounded; or, in comparatively rare cases, a viscus may 
be penetrated without the peritoneum being involved. It 
is in the regional cavity of the abdomen that the proportion 
of penetrating wounds is the greatest. The cranium, from 
its form, structure, and coverings, serves as a strong defense 
even against gunshot; the osseous yet elastic and movable 
ribs, the sternum, and muscular parietes greatly protect the 
contents of the cavity which they inclose; but the exten- 
sively exposed surface of the abdomen, anteriorly aud later- 
ally, has no power of resistance to offer against a projectile 
directly impinging it; and when this important cavity is 
once penetrated by these means, death is the almost inevi- 
table result. Even the chances of a favorable termination 
which may exist in wounds from other causes are generally 
wanting; and much of their treatment, such as the use of 
sutures, and other means to insure the apposition of cut 
edges, is inapplicable, from the parts to a certain distance 
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being almost necessarily deprived of their vitality, to injuries 
from gunshot. 

Non-penetrating wounds require but few remarks in this 
place. The fatal injuries which occasionally occur from 
masses of shell or round shot, in which the liver, spleen, or 
other viscera are ruptured without penetration of parietes, 
and where death ensues from shock, hemorrhage, or peri- 
tonitis, have already been alluded to. If, although the, vis- 
cera have been contused, the injury does not amount to being 
mortal, the patient should be subjected to perfect quiet, ex- 
treme abstinence, and, only when inflammation arises, to the 
necessary treatment for its control. If the parietes have 
been much contused, abscess or sloughing may be expected \ 
and a tendency to visceral protrusion must be afterward 
guarded against. 

When portions of the pelvic parietes are fractured by 
heavy projectiles, very protracted abscesses generally arise, 
connected with necrosed bone ; and the vital powers of the 
patient are greatly tried by the necessary restraint and long 
confinement. The great force by which these wounds must 
be produced, and the general contusion of the surrounding 
structures, cause a large proportion sooner or later to prove 
fatal, notwithstanding the peritoneal cavity may have es- 
caped. Of twenty-nine such cases which came under treat- 
ment in the Crimea, sixteen died. Even apparently slight 
cases, as where a portion of the crest of the ilium is carried 
away by shell, or ball lodged in one of the pelvic bones, often 
prove very tedious, from the long-continued exfoliations and 
abscesses which result. 

Penetrating wounds. — A penetrating wound of the ab- 
domen, whether viscera be wounded or not, is usually at- 
tended with a great amount of " shock." The prognosis 
will be extremely unfavorable, if there is reason to fear the 
projectile has lodged in the cavity of the peritoneum ; and 
in all cases the danger will be very great from inflammation 
of this serous investment. The liability to accumulation of 



OF THE ABDOMEN. 95 

blood in the cavity, from some vessel of the abdominal wall 
being involved in the wound, must not be forgotten. 

When, in addition to the eavity being opened, viscera are 
penetrated, and death does not directly ensue from rupture 
of some of the larger arteries, the shock is not only very 
seven-, 1 mt the collapse attending it is seldom recovered 
from up to the time of the fatal termination of the case. 
This is sometimes the only symptom which will enable the 
Burgeon to diagnose that viscera are perforated. The mind 
remains clear; but the prostration, oppressive anxiety, and 
restlessness are intense; and, as peritonitis supervenes, pain, 
dyspnoea, diffused tenderness, irritability of the stomach, dis- 
tention, and the other signs of this inflammation are super- 
added. In ordinary wounds from musket-shot, scarcely any 
matter will escape from the opening of the parietes, the 
margin of which becomes quickly tumefied ; but if any escape, 
it will probably indicate what visous has been wounded. If 
the stomach has been penetrated, there will probably be 
vomiting of blond from the first. If the spleen or liver be 
wounded, death from hemorrhage is likely to follow quickly. 
In some instances patients, however, recover after gunshot 
wounds involving these viscera, and examples in illustration 
ina\ be found in various works on military surgery. Two 
particularly manifest instances, where officers were shot 
through the liver by musket-balls, occurred lately in India; 
one at Lucknow, the other at the siege of Delhi: both 
recovered. The cases are described in the Indian Annals 
of Medical Science for January, 1859. If the small intes- 
tines have been perforated, and death follows soon after 
from peritonitis, the bowels usually remain unmoved, so that 
no evidence is offered of the nature of the wound from 
evacuations; but in any case of penetrating wound of the 
abdomen, when the opportunity is offered, steps should be 
tnkcn — a matter not unlikely to be omitted under the cir- 
Btanoes of camp hospitals full of patients — to isolate and 
examine all evacuations which may follow. By attending 
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to this direction, the writer had the satisfaction of 
tainiug the passage of a ball and piece of cloth, after :t 

WOUod in the loin, in a ease already alluded to. If the kid- 
neys or bladder are penetrated, the escape of urine into the 
abdomen is almost a certain cause of fatal result. The latter 
yiscus may, however, be penetrated without the peritoneal 
cavity being opened; and, as experience proves, the wound 
is then by no means of a fatal character. .Musket-balls 
sometimes lodge in the bladder. This was ascertained to 
have happened in a soldier of the 20th Regiment, in tin; 
Crimea- but the patient died from other injuries, so that 
the information could not be turned to account. Mr. 
Guthrie performed the usual operation of lithotomy, with 
success, to remove a musket-ball which had struck a soldier 
just above the pubes, at Waterloo, and lodged, lie also 
records a similarly successful ease in a man wounded at the 
battle of Chillianwallah : this ball formed the nucleus of a 
calculus. Baron Percy removed a ball and a portion of 
shirt from the bladder. In all such cases, it is probable that 
the bladder has been penetrated at some part uncovered bv 
peritoneum, so that the cavity of the abdomen has not been 
opened; or, if otherwise, the foreign body has found its way 
in by ulceration, after adhesions had been established, and 
thus circumscribed the openings of communication. Small 
foreign bodies may also pass into the bladder by the ureter. 
A case in wdiich the kidney was wounded came under the 
care of the writer, after the 8th of September, 1855. The 
patient survived twelve days, and then died from pyemia. 
He had been taken prisoner, but was found in Sebastopol, 
and brought to his regimental hospital on the second day 
after the assault. There was only one wound in the right 
loin, and the ball had lodged. Extensive abscesses formed 
among the gluteal muscles on the left side, and down the 
left thigh; and though free incisions were made, great con- 
stitutional irritation supervened, and he sank. The sub- 
stance of the right kidney had been perforated, but the 
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ureter had escaped. The ball had passed across the abdo- 
men, and lodged in the left buttock. Mr. Guthrie mentions 
some wounds of the kidney where recovery took place; in 
one, seven months after the wound, after an attack of reten- 
tion of urine, a piece of cloth was forced out by the urethra, 
which must have come down from the pelvis of the kidney. 
^ hen the abdominal parietes have been opened by shell or 
passage of large shot, protrusion of omentum and intestines 
will probably be one of the results. This does not always 
happen. In Dr. Macleod's Notes, p. 'I'M, is detailed a 
remarkable case of recovery, which was witnessed by the 
writer, after tin: wall of the abdomen, including the peri- 
toneum, had been destroyed to the extent of five inches 
long by three broad; and a coil of intestine laid bare with- 
out protrusion, in the right iliac region. This patient had 
also a fracture of the ileum, another of the great trochanter 
on the same side, and his right forearm smashed. This case 
was treated in the general hospital before Sebastopol, by 
Mr. liooke. Sometimes a wound caused by a large pro- 
jectile, which was at first not penetrating, will indirectly 
become so, from the severe contusion and consequent slough- 
in-' to such an extent as to denude the viscera; and if, as is 
not unlikely, adhesion has taken place in the mean time 
between a portion of the viscera and peritoneal lining of 
the abdominal parietes, the sloughing action may extend 
more deeply and the bowel itself become opened. 

Curious instances are recorded in which balls have passed 
directly through the abdomen without perforating any im- 
portant viscus, as proved by examination after death. As 
an example, on the other hand, of the number of wounds 
which may thus be inflicted, a soldier of the 19th Kegiinent, 
on duty in the trenches before Sebastopol, who was shot 
througb the abdomen in the act of defecation, was found by 
the writer, on post-mortem examination, to have had as many 
as sixteen openings made in the small intestine. He survived 
the wound nineteen hours. 

9 
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Gunshot wounds of the colon, especially of the sigmoid 
flexure, appear to be less fatal, probably from structural 
causes as well as circumstances of position, than wounds of 
the small intestine. In the Museum of Fort Pitt, however, 
is a preparation of jejunum exhibiting three constrictions, 
and supposed to have been perforated in three places, from 
a private of the 80th Regiment, who was shot through the 
abdomen at Ferozeshah, in 1845, and who died from cholera 
in 1851. Inspector-General Taylor, C.B., then surgeon of 
the regiment, who made the examination post mortem, thus 
described the injured part of the intestine : " The intestines 
neither there nor elsewhere were morbidly adherent; but the 
fold of intestines immediately opposed to the cicatrix pre- 
sented a line of contraction as if a ligature had been tied 
round the gut. The same appearance existed in two other 
places." It seems more likely that the gut was contused 
than perforated, and that contraction gradually supervened, 
especially as no adhesions were found ; and, when wounded, 
the symptoms were so slight as to have led to the supposition 
that the ball had gone round the abdominal wall. 

A gunshot wound of the intestine, more especially the 
colon, may lead to fecal fistula, and life be thus saved for a 
time. One such case only occurred in the Crimea, in the 
19th Regiment, of which the writer was then the surgeon; 
this case, which has been before casually mentioned, subse- 
quently passed under the care of his friend Mr. Birkett, of 
Guy's Hospital, in which institution the patient died, from 
the effects of albuminuria, four years after the receipt of the 
wound referred to. The surgical history of this case has 
been already published at some length in the Lancet;* the 
medical history, together with the results of the post-mortem 
inspection, have been detailed by Dr. Habershon, in vol. v., 
Ser. III., of the Guy's Hospital Reports. The fistula be- 
came closed at intervals, and occasionally, before other dis- 

* For 1855, vol. i. p. GOG, and vol. ii. p. 437. 
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case supervened, hopes were entertained that covovery might 
result. The direction and depth of the wound precduded 
any of the usual operations for attempting to effect a radi- 
cal cure. Two cases of abnormal anus by gunshot perfora- 
tion are recorded by Dr. Williamson among the wounded 
who have recently returned from India; in both instances 
the descending colon was the part of the bowel implicated. 
A similar result is recorded in a private of the 13th Regi- 
ment wounded at Cabul in 1X40. 

Wounds of the diaphragm. — Musket-balls occasionally 
pass through the diaphragm; and Mr. Guthrie has remarked 
that these wounds, in instances where the patients survive, 
only become closed under rare and particular circumstances. 
Hence the danger of portions of some of the viscera of the 
abdomen, as the stomach or colon, passing into the chest, 
and thus forming diaphragmatic herniae, and of these, event- 
ually, from some cause becoming strangulated. Two very 
interesting preparations of these accidents from gunshot 
exist in the museum at Fort Pitt. In both instances, the 
stomach, colon, and omentum form the hernial protrusions. 
In one, death occurred, a year after the wound, from stran- 
gulation induced suddenly after a full meal ; in the other, 
the soldier continued at duty twenty-two years after, and 
died from other causes. All the cases which occurred in the 
Crimea in which openings had thus been established between 
the cavities of the chest and abdomen proved fatal. A case 
is detailed in the Surgical History of the War where the 
patient survived a double perforation of the diaphragm, 
together with a wound of the liver, six days; in another 
instance, where the lung, diaphragm, liver, and spleen were 
wounded, the soldier lived sixteen hours. The direction of 
the ball, hiccough, dyspnoea accompanied with spasmodic 
inspiration, and inflammatory signs more particularly con- 
nected with the chest, will be the usual indications of such a 
wound ; and in case of recovery, the risk of hernial protru- 
sion and strangulation must be explained to the patient. 



100 GUNSHOT Win NDS 

Should strangulation occur, it can hardly be expected that 
division of the stricture could be performed without the 
operation itself leading to equally certain fatal results. 

Treatment. — In the general treatment of penetrating 
wounds of the abdomen by gunshot, the Burgeon can do 
little more than to soothe and relieve the patient by the ad- 
ministration of opiates, and to treat symptoms of inflamma- 
tion when they arise on the same principles as in all other 
cases. The usual directions to attempt agglutination of the 
opposite portions of peritoneum by favorable posture cannot, 
generally be carried out, the attempts being dei'cated by the 
restlessness of the patient. The collapse which attends such 
injuries may be useful in checking hemorrhage; and the ex- 
hibition of stimulants is further contra-indicated by the risk 
of exciting too much reaction, should the wound not prove 
directly fatal. If the wound be caused by grape-shot or a 
piece of shell, and intestine protrudes, it must be returned ; 
if the intestine be wounded, sutures arc inapplicable, as in 
an incised wound, without previously removing the contused 
edges. When the bladder is penetrated, care must be taken 
to provide for the removal of the urine, cither by an elastic 
catheter, or, if this cannot be retained, by perineal incision. 
A freely communicating external wound prevents the em- 
ployment of the catheter from being essential. A soldier of 
the 57th Regiment was wounded, on the l*th dune, 1 sr>. r >, 
by a musket-ball, which entered the left buttock, fractured 
the pelvis, and came out about three inches above the os 
pubis and one inch to the right of the median line. The 
bladder was perforated; urine escaped by both openings, 
chiefly by the one in front. Here the catheter caused so 
much irritation that it was withdrawn ; but the posterior 
wound soon ceased to discharge urine, and in eighteen days 
the anterior wound was free from discharge also. Seven 
weeks after the date of injury symptoms resembling those 
of stone in the bladder came on; these were relieved on three 
spiculae of bone making their escape by the urethra. About 
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the same time the anterior wound became again open, and 
some pieces of bone were discharged. After ninety-seven 
-Jays' treatment in the Crimea, the man was sent home — the 
anterior wound being still so far open that distention of the 
bladder, as from accumulation at night-time, led to a little 
oozing from it. This subsequently healed ; and he was sent 
to duty on the 22d of November, nearly six months after the 
date of injury. 

GUNSHOT WOUNDS OF THE PERINEUM AND GENITO- 
URINARY ORGANS. 

From the position of these parts of the body, uncompli- 
cated gunshot wounds of them are comparatively rare. 
Throughout the whole of the Crimean war, the number of 
cases treated amounted, among the men, to 70 ; among the 
officers, only to 4. The number of deaths which resulted 
were 21 among the men, chiefly cases of extensive lacera- 
tion involving the urinary apparatus; among the officers, 
none. Three men only, out of 603 who returned from the 
late mutiny in India to Chatham, arc recorded under this 
class. In one, the injury was from a spent shot, which 
caused a bruise without laceration over the symphysis pubis, 
and produced persistent incontinence of urine ; in each of 
the other two, a musket-ball wounded the left testicle, in- 
jured the urethra, and led to urinary fistula, which was, 
however, afterward healed. In one, the testicle was so 
much injured that it was removed on the day the wound 
was received ; in the other, it sloughed away shortly after. 
A corporal of the 19th Regiment, wounded in this region 
on the 8th September, 1855, was under the care of the 
writer. A portion of the ascending ramus of the ischium 
on the right side was driven into the perineum, the soft parts 
were much injured, and the right testicle was destroyed. 
The viscera of the pelvis escaped. He was doing well until 

9* 
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nearly a fortnight after the injury, when nervous irritation 
and trismus set in, and he sank. 

Perineal wounds are not unfrequently caused by shells 
bursting and projecting fragments upward ; but they are 
generally mixed with lesions of viscera of the pelvis, or frac- 
ture of its structure, or injuries about the upper parts of the 
thighs or buttocks. In one such case, a portion of the scro- 
tum, the whole of one testicle, and the greater part of the 
other were carried away. This wound healed without fun- 
gous growth from the remaining portion of the testis. 
Separate wounds of the external organs of generation arc 
usually caused by bullets. In two cases in the Crimea, a 
bullet entered between the glans penis and prepuce, and 
traversed upward without penetrating the erectile tissue. 
M. Appia records a case where the ball entered the summit 
of the glans, traversed the whole length of the corpus eaver- 
nosum, passed under the pubic arch, and went out by the 
right buttock. The urethra was not opened. Double 
orchitis and scrotal abscesses followed; but favorable euro 
took place. In another case, a ball carried away the inferior 
part of the glans but did not wound the urethra. A 
soldier of the Rifle Brigade was wounded in the Crimea by 
a musket-ball, which entered the right buttock and came 
out by the body of the penis, just below the glans, having 
ruptured the urethra about four inches from the meatus. 
The wound of the penis closed favorably. Mr. C. Hutchin- 
son has recorded the case of a soldier of the 42d Regiment, 
treated at the Deal Naval Hospital, who was wounded in 
the upper part of the thigh by a musket-ball, which lodged. 
Three weeks afterward, the ball was found imbedded in the 
pubes, the urethra being stretched around the convex sur- 
face; and this explained the cause of a distressing distention 
of the penis and dribbling of urine which had existed with- 
out intermission from the time of the injury, but ceased at 
once on the removal of the bullet. 
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GUNSHOT WOUNDS OF THE EXTREMITIES. 

Those injuries, always very numerous in warfare, offer 
many subjects of consideration for the military surgeon. No 
class of wounds includes so many cases that fall under his 
prolonged care as this. A large proportion of wounds of 
the head and trunk arc immediately fatal, or from the com- 
mencement contain the elements of fatal results; while 
wounds of tin; extremities, if those of the thigh be excepted, 
are free from this extremely serious character. The treat- 
ment to he pursued, including questions of conservation, re- 
section, amputation, and the proper time for the adoption of 
these latter if determined upon, often demands the closest 
attention of the surgeon. These subjects will be considered 
in their general bearing in other parts of this work, and only 
those points especially connected with the circumstances of 
warfare will be here referred to. 

Gunshot wounds of the extremities divide themselves into 
flesh wounds and contusions, and those complicated with 
fracture of one or more bones. Flesh wounds may be simple, 
and these offer few peculiarities, whatever their site; or they 
may be accompanied with lesion to nerves, or blood-vessels, 
or both, and these usually increase in gravity in proportion 
as they approach the trunk. 

When complicated with fracture, the lesion is usually ren- 
dered compound by the direct contact of the projectile with 
the bone injured; but the fracture is sometimes simple, 
when caused by indirect projectiles, such as stones or splin- 
ters, or by spent balls. These injuries are liable to become 
further aggravated by the fracture extending into or being 
complicated with an opening of one of the joints. Joints 
may be contused or opened by projectiles, without apparent 
lesion of any portion of the bones entering into their com- 
position ; hut these are exceptions to the usual order of such 
cases from gunshot. 
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Simple flesh wounds have already hecn referred to l">th 
in respect to their nature and treatment in the commence- 
ment of this essay. It is in connection with fractures of 
bones and their proper treatment that the interest of sur- 
geons is chiefly attracted in gunshot wounds of the extremi- 
ties. From the nature of the injuries, already described, to 
which bones are subjected by the modern weapons of war, 
together with the irreparable nature of the wound in the 
softer structures, except after a long process of suppuration 
and granulation, as well as from the usual circumstances of 
military life, it might be anticipated that difficulty would 
often arise in determining which of the double set of risks 
and evils — those attending amputation, and those connected 
with attempts to preserve the limb with a profitable result — 
would be least likely to prove disadvantageous to the patient. 
Experience in such injuries has established certain rules 
which are now generally acted upon ; some still remain sub 
judice. 

Although the subject of pyemia is considered in its general 
bearings elsewhere, it is right to mention here that this 
serious complication, as met with in gunshot wounds, ap- 
pears to be especially induced by injuries of bones, particu- 
larly those of long bones in which the medullary canal has 
been laid open and extensively splintered. Several circum- 
stances probably conduce to this result : the prolonged sup- 
purative action during the removal of sequestra, the irritation 
caused by sharp points and edges, sometimes increased by 
transport from primary to secondary hospitals, the patulous 
condition of veins in bones leading to thrombosis, being its 
chief local sources ; while depressed vital power from any 
cause, and continued exposure to an impure atmosphere 
from the congregation of numerous patients with suppurating 
wounds, are the principal agents in producing the state 
of constitution favorable to its development and progress. 
Unless the hospital miasmata engendered in this way are 
constantly removed as they arise, or very greatly diluted by 
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proper ventilation, it is almost impossible that patients 
laboring under Bevere wounds of the extremities with com- 
minuted bony fractures can be long saved from septicemia 
and pyemia} and these, when they supervene, rarely lead to 
any but a fatal termination. The different conditions of 
hospital air, which in one set of cases lead to the appearance 
of hospital gangrene, in another set of pyemia, are not 
properly understood} but from the frequency with which 
the latter complication follows wounds of bon«s, it would 
Beem thai an especial influence is exerted by the local pecu- 
liarities of these injuries already mentioned. However, 
observation would also lead to the belief that certain indi- 
viduals are much more predisposed to pyemic action than 
Others placed under similar circumstances. Occasionally, in 
gunshot injuries of bones, where; no splintering has occurred, 
but only a small portion of the periosteum has been torn off 
and I he shaft contused by the stroke of a bullet, severe in- 
flammation will follow, the medullary canal become filled 
with pus, and death ensue from pyemia. The attention of 
Surgeons has been particularly called to the various circum- 
stances producing inflammation and suppuration of the 
medullary tissues — osteo-myelitis — in long bones after gun- 
shut injuries by M. Jules Koux of Toulon. * 

Upper Extremity. — Fractures of the bones of the arm 
are well known to be very much less dangerous than like 
injuries in the corresponding bones of the lower extremity. 
Unless extremely injured by a massive projectile, or longi- 
tudinal comminution exist to a great extent, especially if 
also involving a joint, or the state of the patient's health be 
very unfavorable, attempts should always be made to pre- 
serve the upper extremity after a gunshot wound. In the 
Director-General's History of the Crimean Campaign, the 

* Bulletin <U< l'Academie Imperiale de MiMecine, 24th April, 1860. 
Sec also I'os Amputations consgoutives a rOstlomyllite dans les 
Fractures des Membres pararmes a leu. par 31. II. Baron Larrey, 
Paris, I860. 
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recoveries without amputation arc shown to be, in the hu- 
merus, 26 (i; radius and ulna, 35*0 j radius only, 700; ulna 
only, 700 per cent, of cases treated. The proportion of 
deaths in these cases was only 2*3 per cent. Although not 
the result of gunshot, a remarkable case, published by Staff- 
Surgeon Dr. Williamson, by whom the operation was per- 
formed, serves to illustrate how extensively bone may be 
removed from the upper arm, and a useful member be still 
retained, fhe details will be found in his Notes on the 
Wounded from the Mutiny in India. The whole of the 
ulna, (not merely sequestra, but also the new bone which had 
formed around them, the object of which proceeding is 
not stated,) two inches of the humerus, and the head and 
neck of the radius were removed ; and, four months after 
the operation, the man could " bend his forearm, raise his 
hand behind his head, lift a 28-lb. weight from the ground, 
pronate and supinate the hand, and use his fingers well." 
Of 194 wounds and injuries of the upper extremity among 
men returned from the late mutiny in India, 100 are recorded 
by Dr. Williamson to have been sent to duty regular or 
modified, 67 invalided from the service, 1 died, and 26 were 
still under treatment. 

In the latter part of the Crimean campaign, when the 
health of the troops and means of treatment were favorable, 
it was often remarkable what extensive injuries of the upper 
extremity, even where the joints were involved, were re- 
paired without amputation. The following cases are exam- 
ples : Sergeant Bacon, 7th Fusileers, aged thirty-six, at the 
attack on the Redan on the 8th of September, 1855, was 
wounded by a rifle-ball, which entered the head of the left 
humerus, shattered the bone very much, and was extracted from 
below the left scapula. Dr. Moorhead determined to try to 
preserve the limb. The head of the humerus required to 
be removed in small, broken fragments ; and the shaft, being 
found to be split down between three and four inches, was 
to that distance removed by the saw. The case progressed 
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favorably, and in lSf>7 this man was in London with a most 
useful arm. A young soldier of the 23d Regiment was 
wounded, on the 15th August, 1855, by a large grape-shot, 
which passed through the right arm near the shoulder, com- 
minuting the bone for three inches and extensively destroy- 
ing the soft parts. Staff-Surgeon Williams, in medical 
charge, despairing of saving the limb, proposed to ampu- 
tate, but, at the suggestion of the late Director-General 
Alexander, then principal medical officer of the. Light Di- 
vision, arranged to allow some days to elapse to watch 
Bymptoms. The case progressed so well that the idea of 
amputation was abandoned, and the man recovered with a 
very serviceable arm. In another regiment of the Light 
Division, the 77th, a healthy young soldier, under the care 
of Surgeon Franklin, was wounded at the last assault of the 
Redan, and sustained a comminuted fracture of the humerus, 
had the elbow-joint opened, both bones of the forearm broken 
about two inches below the joint, and the soft parts widely 
opened, by a piece of shell. Here no excision was practiced, 
but fragments removed as they became loose; the arm, with 
its dressings, was supported on a zinc-wire cradle, hollowed 
out and bent at the elbow to the desired angle; and nour- 
ishment, with malt liquor, were freely given from the first 
day. Anchylosis was established, and he left for England 
with a useful limb. The fractures above and below the joint 
prevented the application of passive motion. 

In these injuries, where the bone is much splintered, the 
detached portions, and any fragments which are only retained 
by very partial periosteal connections, should be removed; 
projecting spicuhc sawn or cut off;* the wound being ex- 

* Dupuytren made a division of the splinters of bone broken by 
gunshot into three classes, viz. : primary sequestra, those directly 
and completely separated by the force of the projectile; secondary 
sequestra, those retaining partial connections by periosteal, muscu- 
lar, or other attachments, but afterward thrown oif during the sup- 
purative process: and tertiary sequestra, or necrosed portions, pro- 
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tended at the most dependent opening where two exist, or 
fresh incisions being made tor this purpose, if necessary; 

light water-dressing applied; the limb properly supported; 

and the case proceeded with as in eases of compound frac- 
ture from other causes. (See Fracture.) The same general 
rules also apply in preserving as much of the hand as pos- 
sible, in gunshot injuries. If the shoulder or elbow joint Ik; 
much injured, hut the principal vessels have escaped, the 
articulating' surfaces and broken portions should be excised. 
Care should be taken to see that the projectile has wholly 
passed out, or been removed. In a case of comminuted 
fracture of the humerus, in the 88th Regiment, no union 
having taken place a month after the injury, and some 
dead bone requiring removal, an incision was made for this 
purpose, when half the bullet was found between the frac- 
tured ends. Good union, with free motion of the arm, re- 
sulted, after this foreign body and the necrosed bone were 
taken away. The "results of excision practiced in the shoul- 

duced by the effects of the contusion and prolonged inflammatory 
action in parts adjoining the seat of fracture. In accordance with 
this arrangement, the removal by the Burgeon of t lie primary and 
secondary splinters lias been regarded as simply anticipating nature 
in her work; but Dr. Esmarcb states, as one result of the experience 
of the surgeons of the Sleswick-Holstein army, that, in the majority 
of comminuted fracture?, the removal of splinters retaining any con- 
nection with periosteum is unnecessary and often injurious, as is 
also the practice of sawing off the broken ends of the hone project- 
ing from the comminuted part. By proper treatment and under 
favorable circumstances, he asserts, such splinters become impacted 
in callus, and in time unite with the other fragments of the bone, 
and in this manner a cure is completed without operative interfer- 
ence. It is a matter, however, of frequent observation that splin- 
ters which have thus become impacted in callus lead to mischief in 
various ways, or are subsequently discharged as if they were so 
many foreign bodies, while the removal of the jagged enda of the 
broken hone seems to he a valuable means of preventing irritation, 
and thus of favoring union between them ; and English surgeons, 
therefore, generally pursue the practice above recommended. 
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der and elbow joints, especially the former, after gunshot 
wounds, have been exceedingly satisfactory. Especial atten- 
tion was directed to the practice of resections of joints after 
gunshot injuries in the Sleswick-Holstein campaigns between 
L848 and 1851 j and Dr. Friedrich Esmarch has published 
the results in a valuable essay on the subject. Of nineteen 
patients in whom the shoulder-joint was resected, in twelve 
a more or less useful arm was preserved; and seven died. 
Complete anchylosis did not occur in anyone instance; and 
in several the power of motion became so great as to enable 
the men to perform heavy work. Of forty patients for whom 
resection of the elbow-joint was performed six died, thirty- 
two recovered with a more or less useful arm, one remained 
unhealed at the time Dr. Ksmareh wrote, (1851,) and in one 
mortification ensued and amputation was performed. These 
operations present no peculiarities in the mode of perform- 
ance or their after-treatment, as compared with similar 
resections in civil practice. 

Lower extremity. — Gunshot wounds of the lower ex- 
tremity vary much more greatly in the gravity of their 
results, as well as in the treatment to he adopted, according 
to the part of the limb injured, than happens in those of the 
upper extremity. As a general rule, ordinary fractures 
below the knee, from rifle-balls, should never cause primary 
amputation ; while, excepting in certain special cases, in 
fractures above the knee, from rifle-halls, amputation is held 
by most military surgeons to be a necessary measure. The 
special eases are gunshot fractures of the upper third of the 
femur, especially when' the hip-joint is implicated; for in 
these the danger attending amputation itself is so great 
that the question is still open, whether the safety of the 
patient is best consulted by excision of the injured portion 
of the femur, by simple removal of detached fragments and 
trusting to natural efforts for union, or by resorting to am- 
putation. The decision of the surgeon must generally rest 
upon the extent of injury to the surrounding structures, the 

10 
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condition of the patient, and other circumstances of each 
particular case. If the femoral artery and vein have been 
lacerated, any attempt to preserve the limb will certainly 
prove fatal. 

The femur — the earliest formed, the longest, most power- 
ful, and most compact in structure of all the long hones 
of the body — can only be shattered by a ball striking it 
with immense force. Attention was specially directed in 
the late Crimean campaign to the question of the proper 
treatment of these injuries, and expectations were generally 
held that the advanced experience in conservative surgery 
would lead to many such cases terminating favorably with 
preservation of the limb, which previously would have been 
subjected to amputation. Toward the latter part of the 
war, all the circumstances of the patients were as favorable 
for testing this practice as they have been in the various 
niiriitcs in Paris, with the advantages of immediate atten- 
tion and all the appliances of the best hospitals close at 
hand. — Yet, in the Surgical History of the Campaign, it is 
stated that only fourteen out of 174 cases of compound frac- 
ture of the femur among the men, and five out of twenty 
among the officers recovered without amputation being per- 
formed ; that those selected for the experiment of preserving 
the limb were patients where the amount of injury done to 
the bone and soft parts was comparatively small; that 
where recovery ensued, it always proved tedious, and the 
risks during a long course of treatment numerous and 
grave; and that the proportion of recoveries would nut 
appear even so large as the above, if the deaths of those 
who after long treatment were subjected to amputation as 
a last resource were included. Amputations of the thigh, 
however, were very fatal in their results also, the recoveries 
being stated to be, among the men, in the upper third 
12, ! ' (J , in the middle third 40, in the lower third 43A, per 
cent, of cases treated. Among the officers the proportion 
was rather more favorable. But this percentage includes 
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those cases in which attempts had been made to preserve 
the limb, and failure resulting, amputation was resorted to 
as a last elianee of saving the patient, so that they ought 
to have been excluded from the lists of amputations, both 
primary and secondary, as commonly interpreted. On ac- 
count of this comparatively indifferent success of amputation, 
resection of portions of the shaft of the femur was sometimes 
practiced ; but the records state that no success attended 
the experiment, every case, without exception, having proved 
fatal. 

In considering the results of gunshot fractures of the 
femur, the situation of the injury is a matter of great import- 
ance, whether as regards chances of recovery without or 
with amputation. In the Surgical History of the Crimean 
Campaign this fact is shown in the results of amputation; 
but the distinction is not made in regard to the recoveries 
without amputation. Dr. Macleod, in his Notes, remarks 
that he has only been able to discover three cases in which 
recovery followed a compound fracture in the upper third of 
the femur without amputation : one, that of an officer of the 
17th Regiment; the second, of a soldier of the (ilM ; and a 
third, whose regiment is not named. A case, however, was 
under the care of the writer, not included in the above, nor 
appearing in the official history of the war ; and one, judg- 
ing from the results described in Dr. Maeleod's Notes, more 
fortunate in its issue than at least two of the number he 
mentions. With regard to the first patient, Dr. Macleod 
states he has been informed " that although his limb was in 
a very good condition when he left for England, the trouble 
it has since given him, and the deformed condition in which 
it remains, makes it by no means an agreeable appendage;"* 
in the second, the fracture was in the lower part of the 



* The officer referred to must have greatly improved in condition 
since Dr. Macleod wrote, as lie has been of late on active service in 
India. 
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upper third, and the injury was comparatively slight; in the 

third, a mass of callus was thrown out which connected the 
hone, but he died of purulent poisoning, and never left the 
Crimea. In the ease which was under the writer, the frac- 
ture was within the upper third; there is no distortion, and 
shortening only of 1J inches; the officer is able to walk or 
ride without any inconvenience, and competent lor all duty. 
All the circumstances were most favorable for recovery in 
this instance; and a consideration of these on the one hand, 
and the experience of the unfavorable results of amputation 
in this region on the other, led to the effort to save the limb. 
A short, history of this case will be useful. Lieutenant 
I). M., 19th Regiment, aged seventeen, of sanguine tem- 
perament, healthy frame, was brought up to camp about 
4 a.m. Sept. 9th, 1855. He had been wounded in the 
assault upon the Redan in the upper part of the left thigh, 
and had been lying by the side of the ditch where he fell 
thirteen hours. When discovered, he was carried carefully 
in a soldier's greatcoat as far as the opening of the trenches, 
and thence on a stretcher to camp. He was very cold and 
prostrate on his arrival. The wound in his left thigh had 
been caused by a ball, which had passed out. It entered 
posteriorly at the fold between the left nates and thigh, 
three inches from the tuberosity of the ischium; passed for- 
ward, downward, and outward, and made its exit seven 
inches below the trochanter major. The femur was broken 
in the line of passage of the ball, which, from entrance to 
exit, appeared to be about six inches. From the trochanter 
major to the seat of fracture was four inches; to the external 
condyle on the same side was 15 \ inches. The amount of 
comminution appeared slight, but, from its vicinity to the 
joint, the great swelling about the limb, and desire to avoid 
aggravating pain, the precise condition of fracture was not 
further ascertained. The upper fragment projected forward, 
but any attempts at reduction caused great suffering; and 
some restoratives being given, wet compresses applied to 
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the thigh, and the limb secured against additional movement, 
the patient was left to rest. At a consultation the following 
morning, from the patient's age, so favorahle for reparative 
action, very healthy constitution, and the fact that, the siege 
being over, full attention could he paid to the case, conser- 
vation of the limb was settled to be attempted, and the 
patient was therefore treated with this view. In addition 
to the wound just named, he had received an extensive con- 
tusion of the right thigh by the fall of some heavy substance 
from the explosion which occurred at one a.m., after the 
Russians left the Redan. 

There is not space to follow the details of the treatment 
of this case. The cure was protracted by large and trouble- 
some bed-sores; and attention to these, to the discharges 
from the wound, and preserving favorable position, occupied 
much time and care daily, and caused many changes in the 
appliances fur these objects to be from time to time neces- 
cary. On November the 4th, union had so far taken place 
that he was able to raise his body from the knee upward 
wdiile in bed, without apparent motion at the seat of frac- 
ture. On November 15thj in consequence of the meat ex- 
plosion at the right siege-trein, he had to be carried to 
another division of the camp; this was effected without 
harm. In the middle of January he was able to sit in a 
chair without inconvenience; and on February 22d he left 
the Crimea for England, being able to walk with the assist- 
ance of crutches. Union was then firm; but a slight serous 
OOKing continued from the wound of exit, and there was 
much stiffness of the ankle and knee joints from the long- 
continued constrained position to which he had been sub- 
jected. In July, 1856, after his arrival in Ireland, indica- 
tions of pus collecting manifested themselves at the wound 
of exit; and Professor Tufnell. on passing a bougie about 
seven inches in the course of the wound, evacuated a small 
abscess, and felt a piece of bone trying to make its way to 
the surface. This was subsequently removed, and, under, 
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Mr. Tufnell's able care, the stiffness of the joints gradually 
disappeared, and he was enabled to return to duty. 

Dr. Macleod says that, after many inquiries respecting • 
of this nature in the hospitals of the other armies engaged 
in the war, excepting one presented by Baron Larrey to the 
Soeiete de Chirurgie in 1857, he never could hear of any 
other but that of a Russian whose greatly shattered and de- 
formed limb he often examined* It had united almost wit li- 
mit treatment. Two cases of united fractures of the femur in 
the upper third have arrived from the late mutiny in India, 
and in both, Dr. Williamson records, a good and useful limb 
had resulted, oue with shortening of 1J, the other 3£, inches. 
Still more recently, M. Jules Roux, of the St. Maudrier 
Hospital, at Toulon, has given a list of no less than twenty- 
one cases of gunshot injuries of the upper third of the femur, 
which he had examined on their return from the Italian war 
of 1859, in all of which consolidation of the fracture had 
taken place. We have no data by which we can estimate 
the proportion of these cases of union to those in which 
other results ensued. 

The proportions of recoveries in amputations in the upper 
third of the femur in the Crimean war was under 13 per 
cent. Amputation at the hip-joint, both in the French and 
English armies, in all instances proved fatal. The two 
patients who survived the longest were operated on by the 
late Director-General after the battle of the Alma : one, a 
soldier of the 33d Regiment, died at Scutari three weeks 
after the operation ; the second, a Russian, died on the 
thirtieth day after, from ''extensive sloughing and great de- 
bility.'^ One case of excision of the head, neck, and tro- 



* Notes on the Surgery of the Crimean War, p. 264. 

j- In the surgical history of this war, this statement, which was 
quoted by the late Mr. Guthrie, in the Addenda to his Commentaries, 
is said to be a mistake, on account of the absence (not to be won- 
dered at, amid the confusion of that period) of official records on 
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chanter of the femur in the Crimea recovered, operated upon 
by Dr. O'Learyj the only known successful case of excision 
of the hip-joint alter a gunshot-WOUnd. The operation was 
performed on the same day that the wound was received. 
In the Sleswick-Holstein campaigns, amputation at the 
hip-joint was performed seven times; one patient only sur- 
vived, a young man, aged seventeen years, operated upon 
by Dr. Langenbeck. Resection of the upper part of the 
femur, including the head and two inches helow the small 
trochanter, was performed once, but the patient died from 
pyemia. At the post-mortem examination, the right shoulder 
and ankle joints were found to be filled with pus. The 
operation in this instance was performed three weeks after 
the injury. No case of amputation, nor of resection, at the 
hip-joint has returned from the Indian mutiny. M. Le- 
gouest, in a recent essay in the Memoirs of the Society of 
Surgery, at Paris, maintains that amputation at the hip- 
joint should he reserved for cases of fracture with injury to 
the great vessels, and that where the vessels have escaped, 
resection should invariably he performed, lie also incul- 
cates, as a general principle, not to perform immediate 
primary amputation at the hip-joint in any case; but, even 
in the severest form of injury, to postpone the operation as 
long as possible.* For the consecutive results of gunshot 

tlio Bubject. Special reports on these cases were obtained at the 
time from Scutari, and were shown to the writer by the late Director- 
General shortly before his decease. 

* A committee was appointed by the Surgical Society of Paris to 
examine and report upon this essay of Dr. Legouest on Coxo-femoral 
Disarticulation for Gunshot Wounds. Baron Larrey drew up the 
report, which will be found in the 6th vol. of the Memoires de la 
Soi-irtc ile Chirurgie, 1860. It confirms the principle laid down by 
Dr. Legouest, excepting only those cases of fracture where the muti- 
lation of the liinl> from a heavy projectile has been so great as to 
partly separate it from the pelvis, and those in which there has been 
simultaneous lesion of the crural vessels and femur near the pelvis, 
with extensive laceration of the surrounding tissues. 
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wounds, the operation presents a less unfavorable aspect 
than for immediate injuries. M. Jules Rous has recently, 
at Toulon, performed amputation at the hip-joint six times 
for the consequences of wouuds received during the war in 
Italy, and of these, four have heen successful. 

With regard to gunshot fractures in the middle and lower 
third of the femur, the experience of the French and English 
armies in the Crimea has tended to confirm the doctrine of 
the older military surgeons, that many lives are lost which 
might be otherwise preserved, by trying to save limbs; and 
that, of the limbs preserved, many are little better than in- 
cumbrances to their possessors. In the late Italian battles, 
the practice of trying to save lower extremities, after coin- 
minuted fractures in these situations of the thigh, appears to 
have been abandoned. Eight cases of union alter compound 
gunshot fractures of the femur in these situations have, how- 
ever, returned from the late mutiny in India; and this is a 
much larger proportion than was that of the recoveries from 
the Crimea. Dr. Williamson, who records these cases, is • 
inclined to attribute this success in a great measure to the 
use of dooleys for the conveyance of wounded, and argues 
that it would be advantageous to introduce them into Euro- 
pean warfare. But wounds generally, where proper care is 
taken, heal more favorably in southern latitudes, east or 
west, probably owing to the climate admitting of so much 
more free an access of fresh air by day and night to the 
patient than can be afforded, without inconvenience, in 
colder or more variable climates. The dooley is most ad- 
vantageous and comfortable as used in the East, where it is 
an ordinary mode of conveyance among all classes, and the 
bearers — a special race in each Presidency — are trained 
from childhood to the occupation ; but, from experience of 
the peculiar habits and tenets of these men, both Madrassees 
and those of Bengal, it seems scarcely probable that they 
would prove efficient, even if they could exist, or that their 
wants could be provided for in the numbers necessary to be 
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serviceable, with armies in northern latitudes. French sur- 
geons have remarked how much more favorably, cseteria 
paribus, wounds heal in Algeria, where they have only the 
Bame kinds of conveyance for wounded as in Europe; and 
the difference is accounted for by the favorable influence in 
this respect of a wanner climate. 

In fractures of the leg, where neither the knee nor ankle 
joints are implicated, the results of conservative attempts 
have been more favorable. In the Crimea, the recoveries 
without amputation being resorted to were: in fractures of 
both bones, nearly 19 J tibia only, 36-3; fibula only, 40-9 
per cent. When the fracture is comminuted, and implicates 
the knee or ankle joint, opening the capsule, amputation is 
necessary. The knee-joint was once excised in the Crimea, 
but the patient died; as was the case in the only other in- 
stance where this operation is known to have been performed 
for gunshot injury in the Sleswick-Holstein campaign. In 
the treatment of fractures of the leg, where it has been de- 
termined to seek inn the same remarks apply as those 

made above in respect to fractures in the upper extremity. 
In wounds of the foot it is especially necessary to remove 
as early as possible all the comminuted fragments of the 
bones injured, or tedious abscesses and much pain and 
constitutional irritation are likely to ensue. 



AMPUTATION. 

It is not necessary to refer at much' length to the question 
which was formerly disputed upon — the advantages of pri- 
mary as compared with secondary amputation in gunshot 
wounds — for military surgeons, whether acting at sea or on 
land, have practically determined the subject. For a long 
time the directions of John Hunter, that amputation* should 
not be performed until the first inflammation was over, based 
on the argument that the ''amputation is a violence super- 
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added to the injury, and therefore heightens the danger/' 
and that this danger is aggravated in the instance of a man 
laboring under mental agitation, as on the field of battle, 
had great weight among English surgeons; but experience 
has led to a different practice. The greater success of pri- 
mary amputation appear* to be attributable to the facts, 
that a contused and mangled limb is a constant source of 
accumulating irritation ; that the exciting circumstances 
connected with battle lead a man to bear with courage at 
an early stage what subsequent suffering and anxiety may 
render him less willing to submit to ; that a soldier, when 
first wounded, is most probably in stronger health than he 
will be after hospital restraint and confinement; that though 
the amputation is a violence, it is one the patient is likely to 
submit to with resignation, knowing that it is performed to 
remove parts which, if unremoved, will destroy life; and 
lastly, because the operation takes away a source of dread 
which must weigh down the sufferer so long as it is impend- 
ing. The present practice has resulted from testing both 
modes of amputation. Mr. Guthrie showed, from the expe- 
rience of the Peninsular war, that the loss in secondary 
amputations had constantly exceeded that from primary 
amputations in both the upper and lower extremities. More 
recent observations in both English and French campaigns 
have confirmed this result. Dr. Scrive records that the expe- 
rience of the French army in the Crimea showed the success 
of primary amputation sometimes exceeded by two-thirds 
that of secondary amputation. He excepts amputations at 
the hip-joint, and cites, as his reason for this exception, that 
in nine cases where the hip-joint amputation was performed 
primarily, death followed the operation a few instants or a 
few hours afterward ; while in three cases which he wit- 
nessed, where the amputation was consecutive, one lived 
five, another twelve, and the third twenty days. In respect 
to the particular time at which primary amputation is to be 
performed, the general practice of the present day is, when 
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the operation is inevitable, to perform it as soon as it can 
be done; provided the more intense effects of "shock," 
where it has supervened on the injury, have passed off; and 
this practice generally accords with the feelings of soldiers, 
who not unfrequently press the surgeon for an early turn in 
being relieved from the suffering resulting from a shattered 
limb. In the cases where primary amputation is to be per- 
formed, a further reason given by Dr. Scrive for the opera- 
tion being done on the same day that the wound is received 
is, that chloroform acts then so much more benignantly and 
readily; while, on the following day, or day after, traumatic 
excitement becomes very energetic, and considerable resist- 
ance is offered to its influence by wounded men, and longer 
time and a much larger dose of the chloroform are required 
to produce the state of anesthesia. If only a moderate 
amount of "shock." exist, this does not appear to he a suffi- 
cient reason for delaying amputation; for a moderate exhi- 
bition of stimulus and a few consolatory words will often 
remove this, and, even though some faintness, pallor, and 
depression remain, no ill consequences ensue. The late 
Director-General, in a letter to the late Mr. Guthrie, written 
in 185-"), mentioned the case of a soldier of the 90th Regi- 
ment, whose right arm lie removed at the shoulder-joint on 
the 10th of July, for great destruction of soft parts and ex- 
tensive injury to the hone: "The patient was so low when 
plaeed on the table that brandy and water were given to 
him, and he was then immediately afterward placed under 
chloroform. When I had finished, it was observed that his 
pulse was stronger than before the operation." This man 
recovered without a had symptom, and is now one of the 
Commissionaires in London. Indeed, in the Crimea, pri- 
mary amputations were repeatedly performed where shock 
had not wholly disappeared, and no harm resulted from the 
practice. The introduction of chloroform, by its negative 
operation of preventing pain or alarm, and by its positive 
action as a stimulus, has done much to remove many of the 
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objections which were urged by John Hunter against early 
amputations after gunshot wounds. If collapse be intense, 
more than is accounted for by the wound to the extremity, 
suspicion will be excited that some internal injury has been 
also inflicted, and delay will be necessary for further observa- 
tion of the patient. When active operations are proceeding, 
and it is necessary to carry the wounded to any distance, the 
advantages of early removal of shattered limbs are obvious. 

SECONDARY HEMORRHAGE. 

Army surgeons meet in practice with secondary more fre- 
quently than primary hemorrhage in gunshot wounds. It 
may arise in several ways. Sometimes it results from the 
coagulum being forced out of an artery in which hemorrhage 
had previously been spontaneously averted by the ordinary 
natural process, this accident being consequent upon muscu- 
lar exertion or increased impulse of the circulating system 
from any cause. This occurrence in the bottom of a deep 
wound will be often found to be a very troublesome compli- 
cation. Sometimes an artery which did not appear to be 
injured in the first instance ulcerates or sloughs; or, without 
direct injury, a vessel may become involved in unhealthy de- 
terioration of the wound, and give way; or, in a granulating 
wound, general capillary hemorrhage may be excited by 
stimulus of any kind, such as venereal excitement or excess 
in drinking; or the coats of the vessel may ulcerate under 
pressure from a detached fragment of bone or from some 
foreign body; or the artery may be accidentally penetrated 
by the end of a sharp spiculum. Secondary hemorrhage 
has been said to arise from increased arterial action, from 
the first to the fifth day; from sloughing, the effects of con- 
tusion, from the fifth to the tenth; from ulceration, to any 
more distant date. M. Baudens has remarked that he has 
observed secondary hemorrhage to be most frequent about 
the sixth day alter the wound — the traumatic fever having 
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then reached its highest point of intensity, and the sharp, 
hurried contractions of the heart having most power in 
forcing out the coagula. If we could compare all the cases 
of hemorrhage which occur, secondary would, perhaps, sta- 
tistically appear less dangerous than primary hemorrhage; 
for the latter, when happening from large vessels, must be 
very generally fatal, while, when hemorrhage occurs in them 
secondarily, the collateral branches have become partially 
adapted to the interruption of the flow of blood through the 
regular channel. Moreover, the larger arteries, when once 
filled with coagula and well contracted, fortunately do not 
frequently yield to the impulse which serves to produce sec- 
ondary hemorrhage in vessels of smaller caliber. 

Secondary hemorrhage is not uncommon after deeply- 
penetrating gunshot wounds of the face, and sometimes it is 
difficult to determine the site of the bleeding vessel. It may 
be so situated that the rule of tying both ends of the bleed- 
ing artery in the wound cannot be carried out, and where, if 
the ordinary styptics fail, resort must be had to the ligature 
of the common trunk from which the bleeding vessel branches. 
In the museum at Fort Pitt is a cranium showing the pas- 
sage of a musket-ball from the inner side of the right orbit 
to the entrance of the carotid canal in the petrous portion 
of the temporal bone, where the ball had lodged. Death 
ensued, ten days after the wound, by hemorrhage from the 
internal carotid. In another case, a branch of the external 
carotid artery was wounded by a ball which penetrated at 
the zygomatic fossa. Secondary hemorrhage ensued, and 
the usual means failed to arrest it. The external carotid 
was tied; but blood continued to flow, though less abund- 
antly than before. Compression in the wound, which failed 
previously, now served to arrest the hemorrhage, and cure 
followed. Care must be taken, before tying the trunk, that 
pressure upon it exerts control over the hemorrhage from 
the wound ; for the irregular course of projectiles is not 
unlikely to lead to mistakes, such as tying the common ca- 
ll 
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rotid, which is stated to have been done when the hemorrhage 
has been from the vertebral artery. 

The rule of treatment, however, holds good in secondary 
as in primary hemorrhage — the bleeding vessel must lie se- 
cured at the wounded part whenever practicable, and it must 
be tied both above and below the line of division, taking care 
to ascertain that the spot where each ligature is applied is 
sound. Hemorrhage from general oozing, from sloughing, 
and other causes must be treated on the general principles 
applicable in all such cases. 

WOUNDS OF NERVES. 

Temporary paralysis from contusion of a nerve in the 
passage of a projectile is not unfrequent. Complete loss of 
power of motion and sensibility in a limb occasionally follows 
gunshot injuries, and generally indicates complete division 
of the nerve. Instead of complete paralysis, there may re- 
main only modified deprivation of sensibility, partial loss of 
muscular force, and diminished power of resisting cold, with 
or without pain ; and these symptoms may either be the 
result of contusion, with the effects perhaps of inflammatory 
action or of partial division. When a foreign body is lodged 
in or among nerves, it may induce tetanic symptoms of a 
fatal character, or great irritation and intense pain may re- 
sult; and unless the source of these latter symptoms can be 
found and removed, if in a large nervous trunk of one of the 
extremities, they will sometimes lead to the necessity of am- 
putation. The gunshot injuries which cause division of large 
nerves, however, are usually attended with so much destruc- 
tion of other parts that the question of amputation has 
scarcely ever to be considered in reference to lesions of nerves 
alone. Atrophy of tissues and contractions of muscles are 
common results of injuries to nerves from gunshot, and often 
lead to soldiers being disabled for further service. Occa- 
sionally, after severe injuries, the functions of sensation and 
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power of motion gradually return, in some instances with 
perfect can;, but mostly with impaired power of resisting 
rapid alternations of temperature, especially cold. A case 
is mentioned in the Surgical History of the Crimean War 
where a soldier had the right sciatic nerve severely injured 
hy the passage of a musket-ball. Total loss of sensation 
in the right foot followed. The wound was healed a month 
after it was received, and sensation slowly returned in the 
foot ; but the restoration was attended with intensely burn- 
ing pain, unrelieved by any applications. Gradual recovery 
took place. Dr. Williamson's returns show eight cases of 
gunshot wounds with direct injury to nerves among the men 
invalided from India, after the late mutiny; all were wounds 
involving the brachial plexus, and in all there was paralysis, 
partial or complete, of the upper extremity on the injured 
side. In one case, the loss of function appears to have been 
almost confined to the hand j all the fingers were fixed in a 
straight position, and numb, and any attempt at bending 
them occasioned intense pain in the course of the median 
nerve. The hand was cold and affected with nervous tremor, 
but the motor power and sensibility of the thumb were pre- 
served. The following hitherto unrecorded case illustrates 
several points: A soldier of the 37th Regiment was wounded 
at Azinghur, on the 27th of March, 1858, by a musket-ball, 
through the right side of the neck. It entered just below 
the horizontal ramus of the jaw, and made its exit behind, 
over the scapula. About three pints of blood escaped, sup- 
posed to be from the external jugular vein. The wound 
healed favorably, but he lost the use of his right arm, at first 
completely, and afterward partially, for three months. At the 
expiration of that period the power of the arm was restored; 
but he was invalided home on account of severe pain in the 
back of the neck, " resembling toothache," which all treatment 
failed to relieve. This pain spontaneously and gradually 
ceased ; there is still some loss of substance of the trapezius 
muscles of the right side of the neck, and of the right as com- 
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pared with the other arm, with occasional numbness when 

the man is in heavy marching order; but in all other respects 
he is well, and is at his regular duty. 

TETANUS. 

One cause of fatal termination in gunshot wounds is teta- 
nus. It is generally believed that the proportion of deaths 
from this source is greater after actions in tropical climates, 
and that exposure to the night air in such regions has some 
especial effect in producing them. The most common cause 
appears to be, however, the local injury to nerves, already 
mentioned, producing irritation along their course, and so 
leading to some morbid condition of the ganglionic portions 
of the motor tracts of the spinal cord. In the Crimean 
campaign, the proportion of tetanus was remarkably small 
as compared with former wars, being, according to the re- 
turns, only 0-2 per cent, of the number wounded. Dr. Scrive 
records that not more than thirty cases of tetanus occurred 
among the French wounded during the whole Crimean war, 
and this would show a somewhat less ratio even than in the 
British army. Dr. Stromeyer records only six cases of teta- 
nus among 2000 wounded in the campaign of 1849 against 
the Danes. Three of these, in which the disease assumed a 
chronic form, recovered. There was only in one case injury 
of bone. Warm baths and opium were the remedies in the 
successful cases. 

Sir G. Ballingall made the calculation that one in seventy- 
nine is the average number of tetanic cases among wounded, 
and states that the proportion of recoveries is so small as 
scarcely to be taken into account. Three cases occurred to 
the writer, in the Crimea, after gunshot wounds ; all proved 
fatal. In one there was a severe fracture of the ischium and 
injury of testicle by grape-shot. In a second, a rifle-ball 
entered just above the left knee, and lodged. Eight days 
after the injury an abscess was opened near the tuberosity 
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of the ischium, and the ball was removed from that spot. 
The same day tetanus set in, and he died three days after- 
Ward. The ball had injured the sciatic nerve, which was 
found to be reddened superficially; while the neurilema, 
also, under an ordinary magnifying-glass, showed indications 
of inflammation. A piece of cloth was found lying midway 
in the long, sinus-like wound made by the ball. In a third, 
the bullet passed through the axillary region. The patient 
progressed favorably for some days, when tetanic symptoms 
appeared, and under these he sank. At the post-mortem 
examination, some detached pieces of woolen cloth were 
found lying entangled among the axillary plexus of nerves. 
Twenty-one cases altogether supervening on gunshot injuries 
are shown in a table in the Crimean records. Of these, 
ascertained injuries to nerves by projectiles, or division of 
nerves by amputation, occurred in eleven cases; three fol- 
lowed compound fractures, and seven flesh wounds. The 
average period at which the tetanic symptoms appeared was 
eight days and a half after the receipt of the injury; their 
duration prior to death, three days and a half. One case 
only recovered — a soldier of the 93d Regiment, wounded in 
the right buttock by a shell explosion. A fragment nearly 
a pound in weight was removed soon after the injury. Sev- 
enteen days after trismus set in, when a further examination 
of the wound led to the discovery of an angular fragment 
of shell which had been previously overlooked. It was 
deeply lodged, and resting on the sciatic nerve. On remov- 
ing this, which weighed eighteen ounces, the sheath of the 
nerve was seen to be lacerated to nearly one inch in extent. 
Calomel and opium were now given; salivation appeared 
three days afterward, the trismus subsided, and the man 
gradually convalesced. 

Beyond the extraction of any foreign bodies which may 
have lodged, as in this last case, it is not known that there 
are any indications for special treatment of tetanus as occur- 
ring after gunshot injuries. The employment of woorali has 

11* 
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again been brought into notice by its successful administra- 
tion by M. Vella, of Turin, in the case of a French sergeant 
■wounded in the metatarsus of the right foot, on t ho 4th of 
June, 185!», at the battle of Magenta, by a musket-ball which 
lodged. The projectile was extracted three days after his 
admission into hospital at Turin, on the 10th of -June, and 
tetanus set in three days afterward. But the woorali failed 
in two other cases; and it has yet to be determined, should 
it be found to possess any peculiar power over tetanic spasm, 
to what class of cases its properties are applicable. 

Hospital gangrene, a common disease of wounded sol- 
diers when circumstances of war lead to overcrowding in ill- 
ventilated buildings, and to deficiency in the proper number 
of attendants for securing personal cleanliness and purity of 
atmosphere, with inferior diet; and Pyemia, a frequent cause 
of fatal termination after gunshot fractures, injuries of joints, 
and other suppurating wounds, especially under the influence 
of circumstances like those above named, are treated sepa- 
rately under their respective heads. 

ANESTHESIA IN GUNSHOT WOUNDS. 

The complete applicability of chloroform on the field to 
injuries caused by gunshot, as to all others in civil practice, 
is established among Continental surgeons, and among a 
majority of British army surgeons. The first opportunity 
of testing chloroform largely as an anesthetic agent in Brit- 
ish military surgery occurred in the Crimean war, and a long 
report on the subject will be found in the published Surgical 
History of the Campaign. The general tenor of this report 
is to limit considerably the use of chloroform — in minor op- 
erations, on the ground of occasional bad results, even when 
the drug is of good quality and properly administered ; or, 
in cases where the shock is very severe, on the ground that 
such do not rally, owing to the depressing effect of the drug, 
after the anesthesia has gone off; or in secondary opera- 
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lions, from the systems of the patients having been much 
reduced by purulent discharges. But from the report it 
appears that only one patient died from the effects of chlo- 
roform ; and in this instance, Professor Maclagan, of Edin- 
burgh, to whom a portion was forwarded for examination, 
reported the drug to be "acrid and nauseous when inhaled," 
and "totally unlit lor use." On the other hand, Dr. Scrive, 
chief of the French Medical Department in the East, has 
written, in his Relation M6dico-Chirurgicale de la Campagne 
d'Orient, p. 465: "De tous les moyens therapeutiques em- 
ployes par l'art ohirurgicale, aucun n'a etc aussi efficace et 
n'a reussi aveo un sneers aussi com plot que le ehloroforme; 
jamais, dans aueune circonstance, son manicment sur des 
milliers de blesses n'a cause le moindre accident serieux ;" 
and, more recently, Surgeon-Major M. Annan d has written: 
"During the Italian war, chloroform was as extensively used 
and was as harmless as in the Crimea. I never heard of an 
accident from its use." 

At the commencement of the Crimean war, the Inspector- 
General at the head of the British Medical Department cir- 
culated a memorandum "cautioning medical officers against 
the use of chloroform in the severe shock of serious gunshot 
wounds, as he thinks few will survive where it is used;" but 
as far as chloroform was available, it was used by many med- 
ical officers from the commencement of the campaign, and 
its employment became more general as the campaign ad- 
vanced. It was constantly used in the division to which the 
writer belonged throughout the war; and no harm was ever 
met with from its use, while certain advantages appeared 
especially to fit it for military surgical practice. So far 
from adding to the shock of such eases as an army surgeon 
would select for operation, the use of chloroform seemed to 
support the patient during the ordeal; and the writer has 
several times sun soldiers, within a hrief period after ampu- 
tation for extensive gunshot wounds, and restoration to con- 
sciousness calmly subside into natural and refreshing sleep. 
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One reason for not using chloroform in the Inspector-Gen- 
eral's caution was, that the smart of the knife is a powerful 

stimulant; but ''pain," it has been remarked by a great sur- 
geon, "when amounting to a certain degree of intensity and 
duration, is itself destructive;" and there can be little doubt 
that the acute pain of surgical operations, superadded to 
the pain which has been endured in consequence of severe 
gunshot fractures, has often, where chloroform has not been 
used, intensified the shock, and led to fatal results. In civil 
surgery, statistical evidence has demonstrated that the mor- 
tality after surgical operations has lessened since the use of 
chloroform ; and it is believed the same result would be shown, 
if opportunity existed, in army practice. In the report of a 
case in the Crimea, instancing, perhaps, the greatest compli- 
cation of injuries from gunshot of any which recovered, Dr. 
Macleod remarks casually in his Notes, p. 265: "This am- 
putation was of course done under chloroform, otherwise it 
is questionable whether the operation could have been per- 
formed at all, the patient was so much depressed." 31 r. 
Guthrie, in the Addenda to his Commentaries, remarked, 
from the reports and cases which had reached him, that chlo- 
roform had been administered in all the divisions of the army 
save the second, and had been generally approved ; and that 
the evidence was sufficient to authorize surgeons to admin- 
ister it even in such wounds as those requiring amputation 
at the hip-joint. The late Director-General amputated in 
three instances at the hip-joint, after the battle of the Alma, 
under chloroform — two on the 21st and one on the 22d Sep- 
tember — and all these lived to be carried on board ship on 
the latter-named day, and two, as before stated, lived several 
weeks. The absence of increased shock from pain during 
the amputation very probably enabled these patients to with- 
stand the fatigue of removal to the coast and embarkation 
on board ship. With regard to the objection of occasional 
bad results, a recent estimate has shown that the probable 
proportion of all the deaths which have occurred from chlo- 
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roform to the operations performed under its influence, ex- 
cluflive of its use in midwifery, dental surgery, and private 
practice, lias been one in 16,000; and as these accidents 
may equally occur during "minor operations," in army prac- 
tice as in civil life, it should be used or not at the option of 
the patient. 

In respect to the danger of anesthetics in the secondary 
operations connected with gunshot wounds, Dr. Scrive's ex- 
perience haa led him to remark: "When consecutive ampu- 
tation is rendered necessary by the gradually increasing 
debility of a wounded man from purulent discharges, chloro- 
formizatioD takes place with the most perfect calm on the 
pari of the patient;" and he classes its use under "chloro- 
formization de neoessite." The general rules followed in 
civil surgery must be equally applicable in these cases. 

It must frequently happen in military practice that several 
operations have to be performed in rapid succession on the 
game person, from necessity of a speedy removal of the 
wounded ; and, moreover, from the number of cases which 
are suddenly thrown on the care of the army surgeons after 
a general engagement, it must frequently occur that the 
diagnosis of a case is more or less doubtful. In such in- 
stances, the use of chloroform, by diminishing pain and pre- 
venting shock, and thus giving the opportunity of more 
accurate examination of parts, becomes particularly valuable 
in army practice. After the battles of Alma and Inkerman, 
when orders were given to remove the wounded as speedily as 
possible, the first-named consideration frequently occurred. 
The case of Sir T. Trowbridge is quoted by Mr. Guthrie. 
This officer had both feet completely destroyed by round 
shot at Inkerman, and it was necessary to amputate, on one 
side at the ankle-joint, on the other in the leg: the use of 
chloroform enabled the two operations to be performed within 
a few minutes of each other with perfect success. The am- 
putations were done by the late Director-General of the 
Army Medical Department. In illustration of the second 
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casualty, the following, which happened to the writer at 
Alma, may be named. A man of the Grenadier company 
of the 19th Regiment had a leg smashed by round shot. It 
was a question whether the fracture of bone extended into 
the knee-joint. Two superior staff-surgeons were near; a 
hasty consultation was held, and it was decided that the 
probabilities were in favor of the joint being intact. Ampu- 
tation was performed, and the tibia sawn off close to the 
tubercle. It was then rendered evident that there was 
fissured fracture into the joint. As soon as the man had 
recovered from the state of anesthesia, the necessity of am- 
putation above the knee was explained to him, and he readily 
assented. This was shortly afterward done, and the man 
recovered without any unusual symptoms, and was invalided 
to England. It is not likely, without chloroform, in a doubt- 
ful case of this kind, that the chance of saving the knee would 
have been conceded. 

In the British army in the Crimea chloroform was gener- 
ally applied by simply pouring a little on lint. The chief 
objection against this in the open air is probably the waste 
which is likely to be occasioned. Dr. Scrive says it always 
appeared to him most advantageous to use a special appa- 
ratus, as well to measure exactly the doses, as to guarantee 
a proper amount of mixture of air ; and that although he 
never saw a fatal result, he had several times seen excess of 
chloroformization from the use of lint rolled up in the shape 
of a funnel. The instructions which he gave were, never to 
pass the stage of strict insensibility to pain, never to wait 
for complete muscular relaxation ; and to this direction being 
carried out he attributes the fact that no death occurred 
from chloroform in the French army in the Crimea. In an 
article on anesthetics, in the Medico- Chirurgical Review, 
October, 1859, Dr. Hayward, of Boston, has strongly advo- 
cated the use of sulphuric ether above all other anesthetics 
The quantity required to produce anesthesia — from four to 
eight ounces — would render the use of this agent almost 
impracticable in extensive army operations in the field. 
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AFTER-USEFULNESS OF WOUNDED SOLDIERS. 

The results of wounds unfit soldiers for military service in 
many ways, according to the nature of the wound and the 
region in which it is inflicted; and the pensions consequent 
on their discharge entail heavy expenses of long duration 
on the country. It was hoped that the improvements in 
conservative surgery would have diminished the number of 
disabled soldiers as compared with former wars; but the 
corresponding improvements in the power and means of 
destruction, with other circumstances, have defeated this 
hope, and the returns do not show such to be the result. 
Even in oases where resections of the joints have been per- 
formed, and fractures united, which previously would have 
been treated by amputation, have rarely presented such 
cures as to render the men available for military service, 
though the preserved limb may still be of use in the work 
of civil life. Formerly, all men who thus became unfitted 
to perform any of the duties to which a soldier is liable 
were removed from the army ; but, by an order from the 
Horse Guards of 1858, wounded soldiers, though rendered 
unfit for active service in the field, were directed to be re- 
tained for modified duty in such employments as they are 
capable of executing. The results of the increased practice 
of conservative surgery may, therefore, prove valuable to the 
public service, now that the opportunity of secondary em- 
ployment is laid open. The reports from the hospitals in 
Italy show that during the recent campaign in that country 
the practice of conservative surgery after gunshot fractures 
has been very limited, and in the lower extremity has been 
almost wholly abandoned, early amputation being practiced 
instead. 

It is believed, that should England become again involved 
in war, a greater amount of systematic scientific observation 
will be brought to bear upon the subject of gunshot wounds 
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than circumstances have ever previously admitted. Hitherto, 
the majority of the younger medical officers of the army 
have found themselves, on the occasion of war, suddeuly in 
possession of a large number of wounded officers and soldiers 
to treat, with only those general principles of surgery to 
guide them which they had originally obtained in their 
studies in civil hospitals and schools; but this knowledge, 
essential and absolutely necessary above all other as it is, 
has been long admitted in the first-class powers of the Con- 
tinent, whose military experience is necessarily greatest, to 
be incomplete for this purpose. Now that an Army .Medi- 
cal School has been established in England, and that in it 
the large number of sick and wounded who annually return 
from all parts of the world — serving to illustrate, among 
other subjects, the consequences of wounds and of the surgi- 
cal operations performed for them in all their varieties — will 
be turned to account, as well as the great collection of pre- 
parations in the museum of the Army Medical Department, 
it is only reasonable to hope that the opportunities of study 
in these specialties which will be afforded to every medical 
officer at his entrance into the army will cause each indi- 
vidual, not only to be ready to apply at any moment all the 
improvements derived from experience and observation, up 
to the most advanced period, in this branch of the profession 
of surgery, but will also best prepare the members of t lie 
department for extending still further the sphere of useful- 
ness which has been cultivated by their predecessors. 



THE END. 
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Beck's Medical Jurisprudence. 

Elements of Medical Jurisprudence. Eleventh edition. By 
Tiieodrio Romeyn Beck, M.D., LL.D., Professor of 
Materia Medica in the Albany Medical College, etc.; and 
John B. Beck, M.D., Professor of Materia Medica and 
Medical Jurisprudence in the College of Physicians and 
Surgeons of the City of New York, etc. With notes by 
an association of the friends of Drs. Beck. The whole 
revised by C. R. Gilman, M.D., Professor of Medical 
Jurisprudence in the College of Physicians and Surgeons of 
New York. Two vols. 8vo. $10.00. 

Beck's Medical Jurisprudence has so fully established its character as a 
standard on that subject, by its numerous editions, both in England and 
this country, that it is unnecessary to speak of its merits. Mr. Warren, 
the distinguished English legal writer, in his introduction to Law Studies, 
says of it: — 

" The best work, by far, upon the subject of forensic medicine, of all 
those which have come under the author's notice, is the Medical Jurispru- 
dence of Dr. Beck, which is not only an instructive, but a highly interest- 
ing work." 

The eleventh American edition, which you have afforded me the oppor- 
tunity of examining, is evidently a very great improvement upon all pre- 
vious editions. The large amount of new matter accumulated by Dr. T. 
R. Beck before his death, has been judiciously introduced by his able pro- 
fessional friends, to whom it was intrusted, and has rendered the work as 
complete as it is invaluable. 

Very truly, yours, GEO. SHARSWOOD. 

Louisville, Ky., Dec. 24, 1859. 
I am glad to have the opportunity to read the last edition (1860) of 
Beck's Medical Jurisprudence. This is the best work on the subject of 
general medical jurisprudence ever published; and the labors of Dr. Gil- 
man have contributed much to the value of the present edition. 

Very respectfully, HENRY PIRTLE. 

Rosltn, N. Y., Jan.13, 1860. 
I am well acquainted with the great merits of Dr. Beck's work, which I 
have been in the habit of considering as the only real cyclopedia of medi- 
cal jurisprudence in our language It is so invaluable both to 

law and medical practitioners, that I cannot conceive of any work extant 
which will, in all particulars, furnish such orthodox opinions. 

Respectfully yours, JNO. ORDRONAUX. 
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Kolliker's Anatomy. 

Manual of Human Microscopical Anatomy. By A. Kollikeb, 
Professor of Anat- 
omy and Physiol- 
ogy in Wurzburg. 
Translated by Geo. 
Busn, F.R.S., and 
Thomas Huxley, 
F. R. S. Edited, 
with notes and ad- 
ditions, by J. Da 
Costa, M.D. Il- 
lustrated by 313 en- 
gravings on wood. 
One vol. 8vo.$3.?5. 

It would be useless 
for us to attempt a re- 
viow of this work, for 
the text is so fully il- 
lustrated by engrav- 
ings, and is so inti- 
mately associated with 
them, that we cannot 
extract any part as a 
sample of the style, 
without weakening its 
force, for the want of 
its nrrompanying il- 
lustration. The book 

must be read and studied before an adequate idea can be formed of its 
value and excellence. The book comas from such high authority, and ia 
indorsed by such competent judges, as to make it at once indispensable to 
the student of microscopic anatomy. We hope it will have an extensive 
circulation. — Western Lancet. 

The reputation of Professor Kolliker, acquired by h^s former and larger 
work on microscopical anatomy, will be enhanced by this text book on 
Histology, for such it is destined to be pre eminently. The text is fully 
illustrated by engravings, greatly adding to the value of the work, and 
accompanied by explicit explanations of the figures. We commend it to 
•he profession, and to students especially, as worthy of their patronage.— 
y. Y. Medical Gazette 




Cartilage cells from a fibrous, velvety, articular cartilage of the con 
dyle of the femur of man, magnified 350 diameters. 
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Wood's Practice of Medicine. 

A Treatise on the Practice of Medicine. By Geo. B. Wood, 
M.D., Professor of the Theory and Practice of Medicine in 
the University of Pennsylvania. Fourth edition, improved. 
Two vols. 8vo. $1.00. 
This is far the best work on the practice of medicine in the English lan- 
guage, and we recommend it strongly to the attention of our readers. It 
is much fuller than Dr. Watson's admirable lectures, while it is less lengthy 
than the Library or Cyclopaedia of Medicine ; and it has this further ad- 
vantage over the two last-named works — that while they are far behind, it 
is a fair reflex of the actual state of knowledge. — London Medical l\met 
and Gazette. 

Wood and Bache's Dispensatory. 

The Dispensatory of the United States: Consisting of— <• 

1. A treatise on Materia Medica, or the natural, commercial, 
chemical, and medical history of the substances employed in 
medicine, and recognized by the Pharmacopoeias of the 
United States and Great Britain ; 

2. A treatise on Pharmacy: Comprising an account of the 
preparations directed by the American and British Pharma- 
copoeias, and designed especially to illustrate the Pharma- 
copoeia of the United States; and 

3. A copious Appendix, embracing an account of all sub- 
stances not contained in the official catalogues, which are 
used in medicine, or have any interest for the physician or 
apothecary. By Geo. B. Wood, M.D., Professor of the 
Theory and Practice of Medicine in the University of Penn- 
sylvania, etc. etc., and Franklin Bache, M.D., Professor 
of Chemistry in the Jefferson Medical College of Philadel- 
phia, etc. etc. Eleventh edition, much enlarged. One vol. 
8vo. $6.00. 

This work has been thoroughly revised, with many alterations and addi- 
tions, so as to bring it fully up to the level of the present state of materia 
medica and pharmacy. It embraces the substance of the recently revised 
United States and British Pharmacopoeias, with a commentary on all that 
is new in those publications. Nothing, indeed, has been omitted in the 
revision which could render it worthy of the confidence it has enjoyed. 
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Wood's Therapeutics. 

A Treatise on Therapeutics and Pharmacology, or Materia 
Medica. By Geo. B. Wood, M.D., Professor of the The 
ory and Practice of Medicine in the University of Penn- 
sylvania, Senior Physician of the Pennsylvania Hospital, 
one of the authors of the United States Dispensatory, 
author of a Treatise on the Practice of Medicine, etc. etc 
Two vols. 8vo. $7.00. 
In his preface Dr. Wood gives the following account of his opportunities 
for acquiring knowledge and forming just views on the subjects embraced 
In this treatise: — 

'•Almost from the commencement of his professional life the author has 
given peculiar attention to this branch of medical knowledge. For a 
period of about thirty years, before 1850, when he was transferred to the 
professorship which he now occupies, he was engaged in teaching materia 
medica, first as a private lecturer, and afterwards successively in the Phil- 
adelphia College of Pharmacy and the University of Pennsylvania. His 
position, therefore, rendered constant investigations into the properties, 
ctTects, and uses of remedies necessary in order at once to do justice 
to his pupils and avoid discredit to himself. Most of those whom he 
now addresses are probably aware that he is one of the authors of the 
United States Dispensatory. To provide the original materials for his 
portion of that work, and to gather from time to time the knowledge 
requisite for its maintenance upon a level with the progressive condition 
of medical science, unremitting diligence was essential in prosecuting in- 
quiry and investigation in the whole field of pharmacology. In addition 
to the ordinary professional opportunities, he has for about twenty years 
hold the office of one of the physicians of the Pennsylvania Hospital, 
which has given him facilities for testing the value of remedies greater 
than any amount of private practice could afford. Few persons have had 
greater advantages or stronger inducements than himself for acquiring the 
knowledge requisite for the production of a work of this kind." 

Wood's Lectures and Addresses. 

Introductory Lectures and Addresses on Medical Subjects. 
Delivered chiefly before the medical classes of the Univer- 
sity of Pennsylvania. By Geo. B. Wood, M.D., LL.D., 
President of the American Philosophical Society, Professor 
of the Theory and Practice of Medicine, and of Clinical 
Medicine, in the University of Pennsylvania, etc. etc. One 
vol. 8vo. $1 75. 
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Gerhard on the Chest. 

The Diagnosis, Pathology, and Treatment of Diseases of the 
Chest. By W. H. Gerhard, M.D., one of the Physician! 
to the Pennsylvania Hospital, Fellow of the College of Phy- 
sicians of Philadelphia, Member of the American Philo- 
sophical Society, etc. Fourth edition, revised and enlarged. 
One vol. 8vo. Cloth. $2.15; sheep, $3.00. 

This is the work of more than twenty years During the 

sale of the different editions, new mjilu^ias been incorporated, the result 



of experience and observation, or dra^^from the valuable contributions 
of other writers. To this latest edition about one hundred pages of new 
matter have been added, bringing the work up to the present knowledge of 
diseases of the Chest. With the advantage of such constant revision, the 
volume takes rank among the most valuable medical standards. — North 
American. 

Costifl's Treatise on Poisons. 

A practical Treatise on Poisons, their Symptoms, Antidotes, 
and^Iode of Treatment. By 0. H. Costill, M.D. One 

vol. 18mo. 50 cents. 

• I 

The author claims for this work no originality except in design. He 
has collected and arranged the symptoms, post-mortem appearances, and 
the treatment of poisoning, from the best writers on the subject. Of these, 
the works of Christison, Beck, and Taylor have been principally consulted, 
as also the various medical periodicals. These publications the author 
has drawn upon freely, and has occasionally introduced cases illustrative 
of treatment. Practical utility has been the object aimed at throughout. 

Warrington's Obstetrics. 

' Tho Obstetric Catechism: Containing two thousand three 
hundred and forty-seven questions and answers on obstetrics 
I proper. By Joseph Warrington, M.D. 150 illustrations. 
One vol. 12rao. $1.50. 

An excellent compend of obstetric science and practice, in a very conve- 
nient form for purposes of instruction. The author is a very eminent 
professor, and the work was intended for the use of his own pupils, and 
students of medicine generally. The illustrations of the work are very 
numerous, and of the most useful kind to the student. 
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Malgaigne's Treatise on Fractures. 

A Treatise on Fractures. By Professor J. F. Malgaigne, of 

Paris. With over one huu 
dred Illustrations. Translated 
from the French, with notes 
and additions, by John H. 
Packard, M.D. One vol. 
8vo. $4.00. 

Malgaigne's Treatise has en- 
joyed so wide a circulation and 
such well-deserved renown, that 
we must own to a feeling of sur- 
prise at learning that before the 
appearance of the present work 
no attempt has been made to pre- 
sent so popular an author in an 
English dress. The prMgnt book, 
a contribution to our literature 
from America, is th^wlfrk of a 
gentleman whose name is not otherwise known to us, and is oa^Kich we can 
conscientiously pronounce very valuable. . . A very usofiilDbook indeed, 
and one which we hope will have an extensive circulation-.— 'British and 
Foreign Med. Chir. Review. 

Must be regarded as a monument, conspicuous and to be admired, -even 
among the noble monuments of the medical literature of his [the aiuthor's] 
country. As a solid, complete, substantial, highly-finished work, we know 
of none that is its superior; it can, with justice, be regarded as a model in 
scientific literature. — North American Med. Chir. Rev. 

It affords us sincere pleasure to be able to welcome the appearance, in 
an Bnglish dress, of this valuable treatise. The annotations which Dr. 
Packard has appended to it are numerous, and appear to us to be of much 
practical value, adapting, as they do, the treatment of fractures to the 
generally received and most approved American methods. — Journal of th* 
Medical Science». 

Bernard and Robin on the Blood. 

Notes of M. Bernard's Lectures on the Blood, with an Ap- 
pendix, giving an account of the latest studies of M. Robin, 
the celebrated microscopist. By Walter Franklin Atlek 
M.D. One vol. 12rao. Cloth, 15 cents. 
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Rush on the Voice. 

The Philosophy of the Human Voice : Embracing its phys- 
iological history, together with a system of principles by 
which criticism in the art of elocution may be rendered in- 
telligible, and instruction definite and comprehensive. To 
which is added a brief analysis of Song and Recitative. 
Fifth edition, enlarged. By James Rusii, M.D. One vol. 
8vo. $2.50. 
This work is a philosophical treatise on the principles of elocution, so 
thorough, and bo exhaustive of the whole subject, that it has maintained 
its place as the standard work on the subject for a period of near thirty 
years. No one has ever attempted to controvert its doctrines, and the best 
teachers in elocution regard its dicta as final and authoritative. The 
present edition has undergone a thorough revision and been much enlarged 
by the author. 

Reeves's Enteric Fever. 

A Practical Treatise on Enteric Fever. Being an analysis of 
130 consecutive cases, derived from private practice, and 
embracing a partial history of the disease in Virginia. By 
James E. Reeves, M.D. One vol. 12mo. $1.00. 

Storer's Criminal Abortion. 

Criminal Abortion in America. By H. R. Storer, M.D. 
One vol. 8vo. $1.00. 

Memoranda Medica. 

Memoranda Medica; or, Note-book of Medical Principles. 
By Henry Hartshorne, M.D., Professor of the Theory 
and Practice of Medicine in the medical department of 
Pennsylvania College. One vol. 12mo. $1.00 



J. B. LIPPINCOTT & Co.'s PUBLICATIONS. 



Morton's Human Anatomy. 

An Illustrated System of Human Anatomy, Special, General, 

and Microsco* 
pic. By Sam- 
uel George 
Morton, M.D., 
author of Cra- 
nia Americana, 
Crania jEgypt- 
iaca, etc. With 
three hundred 
and ninety-one 
engravings on 
wood. Onevol. 
8vo. $4.50. 

Dr. Morton's 
reputation as a 
man of profound 
science, great 
ability, and un- 
tiring energy, has 
been recognized, 
not only in Amer- 
ica but in Europe, 

for the last twenty years. His "Crania Americana" and "Crania iEgyp- 
tiaca" have given him a -world-wide fame. His Anatomy is one of his 
latest works, and in it he has availed himself of all the interesting and 
important discoveries in anatomy which have been recently made. The 
work in published in splendid style, and the engravings were all executed 
under the careful supervision of the author. 

Pharmacopoeia of the United States. 

The Pharmacopoeia of the United States of America. By 
authority of the National Medical Convention held at 
Washington, a.d. 1850. Second edition. One vol. 12mo. 
$1.00. 
This work, being the standard text book of the National Medical Con- 
vention, which assembled in Washington in 1850, has been adopted for 
general use, and has passed through several editions. The Committee of 
Revision and Publication have made such modifications and changes a» 
were required to make this edition perfect. 
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Simpson's Obstetrics. 

The Obstetric Memoirs and Contributions of James Y. Simp- 
son, M.D., F.R.S., Professor of Midwifery iu the Univer- 
sity of Edinburgh, etc. etc. Edited by W. 0. Eriestly, 
M.D., of Edinburgh, formerly Vice President of the Paris- 
ian Medical Society, and Horatio R. Storer, M.D., of 
Boston, U. S., one of the Physicians to the Boston Lying- 
in Hospital, Member of the Medico-Chirurgical and Obste- 
tric Societies of Edinburgh, etc. Two vols. 8vo. Cloth, 
$6.00; sheep, $7.50. 

The object of the editors has been to present these Memoirs to the med- 
ical profession in a form readily available, so as to facilitate the study of 
any special inquiry, an object of no slight importance to most medical 
men engaged in active practice. The papers have appeared at different 
times in journals some which are out of print, were inaccessible to the 
medical public, although anxiously sought for. They are the result of 
an almost unlimited practical knowledge and experience, and do honor to 
the literature of the profession. 

Campbell's Secretory and Excito-Secretory System. 

Essays on the Secretory and the Excito-Secretory System of 
Nerves, in their relations to Physiology and Pathology. 
Comprising, I. A new classification of febrile diseases. 

II. An exposition of the ganglionic pathology of all 
continued fevers, as illustrated in typhus and typhoid fever. 

III. The Prize Essay on the excito-secretory system of 
nerves in its relations to physiology and pathology. IV. A 
letter to Dr. Marshall Hall, of London, claiming priority in 
the discovery and naming of the excito-secretory system of 
nerves. By Henry Fraser Campbell, A.M., M.D., one 
of the Vice Presidents of the American Medical Associa- 
tion, and Professor of Anatomy in the Medical College of 
Georgia at Augusta. One vol. 8vo. $1.25. 

Da Costa's Medical Diagnosis. 

Medical Diagnosis, with special reference to Clinical Medicine 
By J. Da Costa, M.D. (In Press.) 
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Agnew's Practical Anatomy. 

A new arrangement of the London Dissector, with numerous 

modifications and additions; con- 
taining a concise description of 
the Muscles, Nerves, Blood-ves- 
sels, Viscera, and Ligaments of 
the Human Body as they appear 
on Dissection. With Illustra- 
tions. By D. Hayes Aqnew, 
M.D., Lecturer on Anatomy, aud 
Surgeon to the Philadelphia 
Hospital, (Blockley.) One vol. 
12mo. $1.00. 

This work has been adapted to the use 
of the American student by altering the 
arrangement and changing the nomen- 
clature in many cases; by adding the 
ligamentous system ; by illustrations; by 
erasing what was unnecessary, and pre- 
senting the whole as nearly as possible 
in the topographical order. The work, 
as now published in this American edi- 
tion, has been prepared with a single 
eye to the faithful economy of the stu- 
dent's time. 

Acton on the Urinary Organs. 

A Practical Treatise on Diseases of the Urinary and Generative 
Organs in both Sexes. Part I. — Non-specific Disease. Part 
II. — Syphilis. By William Acton, late Surgeon to the 
Islington Dispensary, and formerly Externe at the Female 
Venereal Hospital, Paris. From the second London 
edition. With additional Illustrations and Colored Plates. 
One vol. 8vo. $4 00. 
This work is intended to be used by the student as a complete Text-book 
on (he subjects of which it treats ; and, at the same time, to supply data for 
th« surgeon desirous of learning the most modern treatment of the protean 
forms of Syphilis, as well as materially to assist the practitioner who, in 
the witness-box, is liable to be cross-examined on many of the most intri- 
cate questions of generation, absorption, or contagion. 
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Drake's Diseases of the North American Valley. 

A Systematic Treatise, Historical, Etiological, and Practical, 
on the principal diseases of the interior valley of North 
America, as they appear in the Caucasian, African, Indian, 
and Esquimaux varieties of its population. By Daniel 
Drake, M.D. Edited by S. Hanbury Smith, M.D., for- 
merly Professor of the Theory and Practice of Medicine in 
Starling Medical College, Ohio; and Francis G. Smith, 
M. D., Professor of the Institute of Medicine in the medi- 
cal department of Pennsylvania College, Philadelphia. One 
vol. 8vo. Sheep, $5.00. 
Dr. Drake's great reputation, and his extensive practice in the western 
country, gives great value and decisive authority to this treatise on the 
diseases prevalent in the valley of the Mississippi. While the work is of 
great interest to the general practitioner in other parts of the country, to 
the Western and Southwestern members of the medical profession it will 
hereafter be considered an indispensable book of reference and instruction 

Horner's United States Dissector. 

The United States Dissector; or, Lessons in Practical Anat 

omy. By William E. Hor- 
ner, M.D., late Professor of 
Anatomy in the University 
of Pennsylvania. Fifth edi- 
tion, carefully revised, and en- 
tirely remodeled. By Henry 
H. Smith, M.D. , fellow of the 
College of Physicians of Phil- 
adelphia, etc. With one hun- 
dred and seventy-seven new 
illustrations. One vol. demi 
8vo. $2.00. 

This is a new and revised edition 
of one of the most popular works 
on dissection which has ever been 
published in this country. The 
editor has carefully revised the 

text, modified its order, added an 
Nerves of the neck and tongue. 

entire set of new illustrations, 

and introduced such recent subjects as the progress of science rendered 

necessary. 
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Authorized and adopted by the Surgeon-General, U.S. Army, for 
use in Field and General Hospitals. 



Packard's Minor Surgery. A Manual of Minor Surgery. By John 
II. Packard, M.l>., Demonstrator of Anatomy in the University of 
Pennsylvania, &c. &c. 12mo, with 145 illustrations. 

Power's Anatomy of the Arteries. Anatomy of the Arteries of the 
Human Body, Descriptive and Surgical, with the Descriptive 
Anatomy of the Heart. By John Hatch Power, M.D., Fellow of 
the Royal College of Surgeons, Surgeon to the City of Dublin 
Hospital, etc. etc. One vol. 12mo, amply illustrated. 

Hospital Steward's Manual. The Hospital Steward's Manual: a 
Book of Instruction for Hospital Stewards, Ward-Masters, and 
Attendants in their several duties. Prepared in strict accordance 
with existing regulations and the customs of service in the armies 
of the United States of America, and rendered authoritative by 
order of the Surgeon-General. By Joseph Janvier. Woodward, 
M.D., Assistant Surgeon, U.S.A. 12mo. 

Gross's Military Surgery. A Manual of Military Surgery ; or, Hints 
on the Emergencies of Field, Camp, and Hospital Practice. By 
S. D. Gross, M.D., Professor of Surgery in the Jefferson Medical 
College at Philadelphia. One vol. 18mo. 

Hammond's Military Hygiene. A Treatise on Hygiene, with special 
reference to the Military Service. By William A. Hammond, M.D., 
Surgeon-General U.S.A. Second edition, revised and enlarged. 
One vol. 8vo. In press. 

Macleod's Surgery of the Crimean "War. Notes on the Surgery of the 
War in the Crimea; with Remarks on the Treatment of Gunshot 
Wounds. By George II. B. Maci.eod, M.D., F.R.C.S., Surgeon to 
the General Hospital in Camp before Sebastopol, Lecturer on Mili- 
tary Surgery in Anderson's University, Glasgow, &c. &c. One vol. 
12mo 
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McClellan's Armies of Europe. 8vo $3.50 |H 

McClellan's United States Cavalry. 12mo 1.50 ||| 

McClellan's Manual of Bayonet Exercises. 12mo 1.25 Ln\„ 

McClellan's European Cavalry. 12mo 1.25 ijJJUii 

U.S. Rifle and Light Infantry Tactics. 1 vol 1.25 B 

U.S. Rifle and Light Infantry Tactics. With Questions. One vol. 1.50 |M 

Instructions for Outpost and Patrol Duty. 12mo 25 i,Jl[\ 

Hardee's Tactics — Rifle and Light Infantry. 2 vols 1.50 mm 

Cooke's United States Cavalry Tactics. 2 vols 1.50 |H 

Tlie Soldier's Handy Book. 1 vol 2") /A,,' 

The Ordnance Manual. Demy 8vo 2.60 I 

Instruction in Field Artillery. Demy 8vo 2.50 |M| 

Cavalry Tactics (by Authority.) 3 vols. 18mo 3.50 fejjj 

Jomini's Art of War. Demy 8vo 1.50 |j# 

Marmont's Military Institutions. 12mo 1.00 'jjnjJB 

Evolutions of the Line. 18mo 50 |g 

Manual of Battalion Drill. 18mo 50 ("ft 

i -ft MhI 

Revised Army Regulations. 8vo *- « jjSa| 

Willard's Target Practice. 18mo 50 H 

Stromeyer and Esmarch on Gunshot Injuries. 12mo 75 y^'//, 

Lcndy's Maxims and Instructions on Art of War. ISmo 75 'j, ,!'> 

Bchalk's Art of War. 12mo 1-75 Ijj 

Duffield's School of the Brigade. 18mo 75 |J\j 

Major Mordecai's Itcport of the Military Counnission to Europe. 3 50 M 

Gross's Military Surgery. 18mo 60 g| 

Power's Anatomy of the Arteries. 12tno 2.00 ffl| 

Hospital Steward's Manual. 12mo 1.25 g 

Macleod's Surgery of the Crimean War. 12mo 1.50 » 

Guthrie's Commentaries on the Surgery of War. 12mo 2.25 JW 

Longmore's Gunshot Wounds. 12mo 1.00 ffiffl 

Hammond's Treatise on Military Hygiene lvol. 8mo 5.00 lp 

Military Encyclopedia 1° press. jj||(||| 

Jebb's Treatises on Attack and Defence In press. S$ 



